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B* FABRICATING the motor housing 
and handle of the U.S. Portable Cloth 
Cutter from impact-resistant BAKELITE 
Plastics instead of the metal and wood 
formerly used, the manufacturer now re- 
ports a marked simplification in produc- 
tion. In addition, a product is obtained 
that is more durable than former models, 


three pounds lighter in weight, and effec- 
tively insulated against motor-heat. 
Machining, polishing, and other finishing 
operations are eliminated. 

BAKELITE Plastics are available in many 
specific types —Ureas, Phenolics, Polysty- 
renes, and Acetates—in a wide range of 
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SELF-CONTAINED 


COLOR 


WIRE CHANNELS 
SCREW-HOLES 








colorful opaque, translucent and trans- 
parent effects. See how these versatile 
materials can cut your production costs by 
writing for illustrated Booklets 12M and 
12P. 

BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


luce 


30 EAST 42ND STREET, NEW YORK 
BAKELITE 
Symbol or. 


TRACE mann’ 
The word “Bokelite” ond the a @ registered trode. morks 
identifying products (oe) of Bokelite Corporation 


PLASTICS HEADQUARTERS 


HIGH DIELECTRIC 
STRENGIN: > 





MOLDED-IN 
METAL INSERTS 
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HIGHLY-LUSIRG 
FINISH 


HOLLOW HANDLE 
FOR HOUSING SWIl 


CLEAN-CUT 
THREADS 


Portable Cloth Cutter made by U. S. Cloth 
Cutting Machine Co., New York. Housing and 
handle molded. by Insulation Manufacturing 
Co. from impact-resistant BAKELITE Plastics. 


















Those handsome plastic dishes your 
wife has had her eyes on may have 
been molded in Bridgeport, Conn., on 
the 350-ton press pictured on_ this 
month’s cover. It’s one of a dozen 
or more used by the Hemco Plastics 
Division of The Bryant Electric Com- 
pany to mold some 20,000,000 pieces 
a year of the type shown. Dishes are 
molded under a pressure of approxi- 
mately 2 tons per square inch, at about 
300 ‘degrees Fahrenheit. Curing time 
varies from half a minute to 4 min- 
utes, depending upon the thickness of 
the piece. Kodachrome by McGraw- 
Hill photographic department. 
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Let's Keep an Eye on 
Labor Relations 


Inpustry is living through a very important 
formative period in labor relations. If manage- 
ment will view, in the light of this assumption, its 
own proposals and decisions, as well as those of 
labor, it may be able to avoid a great deal of grief 
in the future. 

I suppose that every period in labor relations 
may rightly be considered as formative, simply be- 
cause procedures are built upon precedents. My 
reason for attributing more than average impor- 
tance to the present is the danger that something 
having much more significance than is apparent 
will slip by without being given adequate atten- 
tion. While everyone is discussing all-out aid to 
Britain, and all-out production for defense, what is 
to prevent the establishment, almost unnoticed, of 
some labor-relations precedent of real magnitude? 

What has to be guarded against, I think, is the 
giving up of too much by either labor or manage- 
ment. Whenever a big concession is made by one 
side, a big concession will be demanded from the 
other side to restore balance. In each instance the 
net effect will be the granting of greater power to 
the forces of control, which is to say government in 


some form or other—courts, bureaucracies, com- 


missions—of which we have more than enough. 


The stand of organized labor on defense con- 
tracts illustrates the point. Labor opposed the 
issuance of a defense contract to any firm appealing 
a Labor Board decision. Remember the seemingly 
innocuous statement by which the Defense Commis- 
sion almost committed itself? All that statement 
said was that any firm working on defense orders 
should obey the labor laws. It was a statement 
tantamount, in effect, to any good preacher’s gen- 
eral stand against sin. 

Had organized labor’s interpretation of the Com- 
mission’s statement prevailed, we should now be 
using the OPM as a labor law enforcement agency. 
As a sequel to labor’s “victory” there would now be 
a widespread demand that labor give up the right 
to strike in defense work. And the ultimate result 
of the exchange would be a gain in control by 
government forces, with equivalent losses in free- 
dom of movement by management and labor. 

It is this kind of situation concerning which I 
admonish. Possibly the warning will not be 
necessary. Let us hope so, but let us keep our eyes 


open just the same. 
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Hats off to the U. S. Conciliation Service! 


Strikes That Didn't Happen 






Last year 


alone these labor trouble shooters for Uncle Sam fig- 
ured quietly in 746 threatened strikes, settled 709 of 
them without stoppage of work. By ‘phoning Washington 
(National 6471) management or labor gets instant help 


Iy’s 5.15 a.m. In the hotel conference 
room, the hum of contending voices sud- 
denly ceases. The door opens and the 
haggard negotiators file out. The re- 
porters come running from their stud 
game down the hall. As flash-bulbs pop, 
the news of the settlement is confirmed. 

Another vital defense strike has been 
averted. Work will continue on mil- 
lions of dollars of important aircraft 
contracts. The nation sighs with relief. 

One pleasant, soft-spoken man shakes 
hands all around and departs alone. 
On his way to breakfast he pauses to 
send a telegram to Washington. Here 
he permits himself a small smile of 
satisfaction. Except for a pat on the 
back from his boss, this is about all the 
recognition he will get. Others have 
already taken the public bows. 

For him the settlement culminates 
weeks of tension, well over 200 hours 
of long, snarling, repetitious conferences 
in which his was the lone impartial 
voice. Last night was just the climax. 
He hasn’t been to bed in over 48 hours. 
But that’s all part of his game. 

He is one of Uncle Sam’s little corps 


Threatened strikes are only so listed in 
the Conciliation Service's files when a 
sirike vote has actually been taken. The 
number of potential labor disputes has 
risen much more than the number of ac- 
tual strikes—-though the latter get the 
hzadlines—since the defense program got 
under way. Another thing: The number 
of Conciliation Commissioners has been 
nearly doubled over the past 16 months, 
greatly increasing the Conciliation Serv- 
ice’s opportunity to aid in the settlement 
of labor disputes and thus also swell- 
ing the number of cases in its records 


42 





CHARLES B. COATES 


Associate Editor 


of trained labor trouble shooters, the 80 
Commissioners of the United States 
Conciliation Service, and they are all 
working overtime these days to stem 
the rising tide of potential strikes in 
America’s defense-stimulated industries. 
In fiscal 1940 they had a hand in settling 


1,977 labor disputes involving the tre- 
mendous total of 1,015,540 employees. 


Threatened strikes are only so listed 
in the Service’s records when a strike 


vote has actually been taken. In the cal- 
endar year 1940, Conciliation’s men 
figured in 746 threatened strikes, in- 
volving 479,164 workers, 95 per cent olf 
which were satisfactorily adjusted with- 
out stoppage of work. 

That makes 709 strikes that didn’t 
happen. Based on the nation’s average 
strike losses, this means that these con- 
ciliators have helped to save 9,416,380 
days of work and wages in a single year. 


THREATENED STRIKES 
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All this at a cost of less than $400,000, 
the Service’s incredibly modest budget. 

That’s achievement deserving of head- 
lines. Yet there are few headlines about 
Conciliation. Occasionally its energetic 
director, John R. Steelman, appears as 
successful mediator in front-page situa- 
tions such as the Vultee strike, but 
that’s all. 

Why is Conciliation one of the most 
effective but least known of government 
agencies? Because it gets its best re- 
sults by working in the background and 
because it does not have and does not 
want police powers of any kind. Created 
in 1913, it is a branch of the Department 
of Labor, is not connected with the Na- 
tional Labor Relations Board. Its serv- 
ices are available without cost to man- 
agement and labor. 

One impressive thing about this 
agency is the unpretentious view it takes 
of itself. 

“Many times we don’t actually do the 
job—we just give it a push,” one Com- 
missioner explains. 

True, the exact identity of the man 
who really settled a strike is as hard to 
establish as who killed Cock Robin. So 
many factors and personalities—public 
officials, Chamber of Commerce men, 
state and local mediating agencies— 
enter in. But the federal conciliator is 
the resolving element who gives the big, 
decisive push. At any rate, the vast ma- 
jority of cases in which he assists, finish 
up with a happy ending. 

Lacking legal power to order people 
around, how do these men work? Some 
years ago, the writer had a good chance 
to observe Conciliation in action. This 
was during the long, bitter reporters’ 
strike at the Newark, N. J., Ledger. 
Both employees and employer seemed 
headed for certain ruin. After four 
months all negotiations were abandoned. 
Both sides concentrated on propaganda, 
lawsuits, and skullduggery. All kinds 
of public committees, preachers, and 
judges tried mediation but had to give 
it up as a bad job. 


Down in His Notebook 


Without fanfare, a Conciliation Com- 
missioner came to town. He made no 
statements, called no meetings. Instead 
he began to shuttle systematically, night 
and day, between the strikers and the 
employer. From each he would obtain 
oral agreement on some minor point, 
jotting it down in his notebook. 

Presently he called the principals to- 
gether, whipped out his notebook. 

“You have already agreed orally that 
such and such are not the real issues,” 
he reminded them. “That leaves only 
this and this. Why not get to work and 
settle it?” 

Within 24 hours the strike’s end was 
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CONCILIATION’S THREE-YEAR RECORD 











Fiscal 
years 


1938 


1939 


1940 








Situations successfully adjusted 


4,010 (94.8%) 


3,395 


3,652 








Unable 
to adjust 





221 
(5.2%) 


146 


(95.9% ) (4.1%) 


99 


p97 4%) (2.6%) 
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Conciliation Service “Situations” include not only strikes, lockouts, threatened strikes, 
and controversies, but also investigations, technical service, arbitration, consultations, 


and complaints. 


proudly announced by the strikers and 
the employer. They praised each other 
for being such reasonable men. The 
conciliator was barely mentioned in the 
press accounts. 

“That’s the way we like to do it,” he 
smiled as he packed up and headed for 
another assignment. “If they take the 
bows now, they'll get along better in the 
future.” 

This was a strike situation, of course. 
Nearly all Conciliation’s work is pre- 
ventive. The sooner a conciliator enters 
a dispute, the better his chance of set- 
tling a strike before it starts. 

Here is the more typical story of a 
recent “strike that didn’t happen.” The 
company, a small one in Brooklyn, is 
working on defense orders. This gives 
it priority on Conciliation’s schedule. 
The 80 Commissioners, working out of 
key cities and keeping in daily touch 
with their four regional supervisors at 
Washington, can be sent to any spot in 
the country on 12 hours’ notice. Their 
orders are: Put defense cases first. 

So an Eastern conciliator gets the 
Brooklyn assignment, begins work at 
once. The original call for his services 
came from the company, hence he gets 
in touch with the management. Inci- 
dentally, conciliators rarely ever tell 
who called them first. Formerly they did 
not even enter a case until specifically 


1941 


Workers involved: 1938, 1,618,409; 


1939, 1,636,543; 1940, 1,145,205 
invited by one or both of the principals. 
This policy has been relaxed, and they 
now respond to calls from interested 
public officials or other 
sources. 

In the Brooklyn case our conciliator 
begins by gathering facts at separate 
conferences with the management and 
the union. He opens each visit with a 
brief talk about the Conciliation Service, 
explains his status, wins confidence and 
liking. Then he listens attentively, never 
betraying the slightest sign of agree- 
ment or disagreement. 


responsible 


A Fist Fight at the Plant 


He learns that negotiations have 
stalled on last year’s contract, now ex- 
pired. A strike date has been set. There 
has been a fist fight outside the plant 
between union and non-union men. The 
company is paying a starting rate of X 
cents per hour. The union wants X plus 
25.5 cents and a blanket 10 percent 
raise for workers getting more than the 
minimum, Pretty far apart. 

The company isn’t strong financially, 
offers its books to prove it. The manage- 
ment has been told by a bank that it 
must opérate profitably or shut down. 
The union replies that X plus 25.5 is 
being paid by all the larger competing 
companies nearby, that its members in 
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the little plant are getting restless. 
That’s the outline. 

Now the conciliator camps on the 
edge of his hotel bed and thinks. 

“No two cases are the same,” he says, 
“and every Commissioner has his own 
technique. In general I start by getting 
the facts, then I weigh all the variables, 
isolate the main issues, and define what 
appears to be a solution. As I go along, 
I keep summarizing. Sometimes new 
facts will alter my first concept of the 
solution.” 

In this case he asks himself questions. 
Are wages the main, if not the sole, sore 
spot? What did the fist fight mean? 
Was it a pre-strike gesture? Can the 
company stand a strike? Does the 
union, busy with other strikes, really 
want this one? Is the union’s interna- 
tional one of those pledged to avoid de- 
fense strikes? Is the local big enough 
to go against the international on this? 
If so, will it take a chance and shut this 
plant down to hold its gains at com- 
peting plants, or will it accept a com- 
promise of one sort or another? 

To some of these he has factual 
answers. As to others he may have to 
guess until he gets more facts. He 
assumes that wages are the main prob- 
lem with other issues thrown in for 
window trimming. Now to find the top 
figure that the management can pay, the 
bottom figure that the union will take. 

He makes further calls. The manage- 
ment confides that it can make the grade 
at X plus 12.5 cents and a blanket 5 
percent boost. He senses that it may go 
a little higher. Not a word of this does 
he breathe to the union when he ascer- 
tains from its leaders that it might drop 
to X plus 17.5 and 10 percent. He finds 
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Here John R. Steelman, director of the U. S. Conciliation Service, goes over the day's 


schedule with his four regional supervisors at Washington headquarters. 
the men to get in touch with when you want a conciliator. 


These are 
No matter where you are. 


it is better to ‘phone your request to the supervisor in charge of the region in which 


your plant is located (see regional map above). 


He can reach the local conciliator 


(who may be on the road) at once. Just ‘phone Washington (National 6471). Ask for 


es: Dende Ge, TES 8 ho Sie ivceccccess 
Region 2—Howard T. Colvin.............. 
Region 3—Edward J. Cunningham......... 
Region €—Joha Ti Daly........cccccccccvee 


. Gardner, secretary....Extension 239 
Smith, secretary...... Extension 273 
Miss Stewart, secretary....Extension 285 
McGahey, secretary..Extension 59 


In the absence of the regional supervisor you want, ask for Carl R. Schedler, assistant 
and legal advisor to Director Steelman (Miss McClanahan,. secretary)....... Extension 6 


the union ready to trade on holidays, 
paid vacations, grievance procedure, and 
the like. Not a word of the union’s posi- 
tion does he breathe to the management. 

In both talks he quietly “sells” the 
management’s side to the union, the 
union’s views to the management. These 
he never presents as opinions—he has 
none—but as quotations. 

He now concludes that the time is ripe 
for a joint conference. There is always 
a right time and a wrong time for this. 
If some basis for agreement already 


exists, conferences will create a more 
friendly atmosphere. Otherwise, they 
will merely heighten animosities. For- 
tunately our conciliator finds no fierce 
clash of personalities here. Often he 
has seen the Social Register glaring un- 
comprehendingly at Red Hook, Brook- 
lyn, with Red Hook glaring right back, 
and his biggest job has been that of 
interpreter. 

The conference begins. The concili- 
ator leads the principals through points 
on which they easily agree. When they 
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trip over something, they detour it. The 
conciliator does little talking, lots of 
listening. No Milquetoast, however, he 
knows when to put in his oar. Now and 
then somebody gets out of line. He re- 
calls a Conciliation maxim: Never chide 
one side in the other’s presence. So he 
gets A, or B, outside and says: 

“T honestly think you’re ’way off base 
there. Why not tone it down a little?” 

As the session wears on, the concilia- 
tor remembers another maxim: Never 
hold them together unless you see a 
good chance for a settlement, but de- 
clare a recess, holding them subject to 
call. This looks fairly promising. The 
conferees are square shooters and good- 
natured. All this time the big issue, 
wages, has been lurking in the back- 
ground. The conciliator is ready to 
bring it out now. He gives the nod and 
the management makes its offer—X 
plus 12.5 and 5 percent. The unionists 
look dubious. Knowing instinctively 
when to part them, the conciliator sug- 
gests that both sides confer separately 
awhile, They withdraw and he spends 
a little time with each. He asks the 
management if it would make the 
agreement retroactive to the contract 
date and the management agrees. He 
tries this on the unionists. They 
brighten up immediately and agree to 
try it on the membership. 

The conference breaks up amicably, 
and the union leaders take the offer to 
the members for a vote next day. But 
its no go. Too many of the workers 


Wide World 


know men who are getting X plus 25.5 
at nearby Plants A, B, and C. They 
want it, too, and they’re still in a 
striking mood. 

One more conference is held on the 
same happily established plane. The 
management makes its last top offer, X 
plus 17.5 and 10 percent. The union 
gives ground on minor points and takes 
the new proposal back to the members. 
The conciliator gives the principals 
some pointers on selling the offer. He 
recalls that conciliators have, many 
times, gone along to address union 
and management—meetings and help 
put their settlements over. He has done 
so himself in the past but doesn’t deem 
it needful now. Next day at the union 
meeting the agreement goes through as 
scheduled and the threatened strike is 
off—without having once come to public 
notice. 

Now there you have the barest pos- 
sible report, slightly over-simplified, of 
an elementary case in conciliation. 
There was no need to put on pressure; 
conciliators will, occasionally, in the 
privacy of the conference room state 
their own suggestions strongly. There 
was no need to carry the case to arbi- 
tration. (Conciliation does recommend 
voluntary arbitration clauses in the 
contracts it concludes. It maintains a 
panel of arbiters who help to adjust 
post-contractual misunderstandings. Of 
800 contracts surveyed in its files last 
year, 62 percent contained such clauses. 
But remember—they are voluntary.) 








John R. Owens, one of Sidney Hillman’s National Defense Advisory Commission “trouble 
spotters,” nearly threw a monkey wrench into the recent negotiations of the Ranger 
Aircraft strike threat at Farmingdale, L. I., by announcing the settlement prematurely. 
Here is Owens, at extreme left. At his right is William F. Cann, U. S. Conciliation Serv- 
ice Commissioner, who took part in nearly 200 hours of earlier Ranger negotiations 
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There was no need to refer the case 
to the Labor Department’s Bureau of 
Labor Statistics for a survey to deter- 


mine the factual merit of different 
claims. There was no need for the con- 
ciliator himself to ring any of the thou- 
sand-and-one subtle changes in his book 
of resourceful maneuvres. 

Yet this was not the work of hours 
but of days, sandwiched in with five to 
seven other concurrent cases, the aver- 
age conciliator’s load. Though simple, 
it wasn’t easy. A single misstep would 
have had tragic results. Just because it 
is simple, however, the Brooklyn case 
illumines brilliantly the fundamentals 
of Conciliation technique. 


Hope to Hopeless Situation 


The conciliator’s prime value is that 
of any third person, relieving the tension 
between two opponents by giving an un- 
biased audience to both. Into hopeless 
situations he brings hope. And, too— 

“Nearly every disputant wants the 
third person to feel he is trying to be 
fair, and so he does try,” one conciliator 
explains. 

The third person makes compromise 
the goal of every man where victory was 
the only thought of each before. He util- 
izes every tool, every personality, every 
new face and change of scene that will 
help psychologically. He brings with 
him—to aid exhausted minds—ideas. 
And, above all he practices the ancient 
oriental art of saving face. 

Here, for example, in Indianapolis, is 
a big conference. Six large employers 
and a group of unions are all set for a 
settlement, all agreed on major issues, 
but utterly stalled over one little point 
—the employers have taken the stand 
that they won’t sign the agreement (this 
was before the Supreme Court ruling on 
that) and now they won’t or can’t back 
down. Hours pass and a deadlock threat- 
ens. Then the conciliator plays his 
trump. 

“Why don’t you give me letters stating 
your intention of conforming to the 
terms? You can all sign or initial them 
for purposes of identification. Of course, 
it won’t be a formal contract.” 

Done. The faces are saved and thou- 
sands return to work. 

In New Kensington, Pa., a brand-new 
union is striking for, of all things, the 
check-off. The conciliator realizes that 
the men got this idea from the numer- 
ous miners in the vicinity. He addresses 
a union meeting, gives a little lesson 
in unionism, explains that it took the 
United Mine Workers 20 years to 
achieve the check-off. The men go back 
to work. 

Again, this time in a South Carolina 
textile town, a settlement bogs down 
when the management refuses to sign a 
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contract. The ingenious  conciliator 
offers to write a letter and get the gov- 
ernor of the state to write a similar 
letter stating the terms of the settlement. 
Done again, and another strike is off. 

In Wilmington 600 workers are on 
strike. Defense work is involved. The 
company attorney, newly assigned to the 
negotiations, asks the men to go back 
to work, pleads he is unfamiliar with 
the case, requests time in which to 
study it. 

“You're a liar,” says an incautious 
unionist. 

“Listen,” says the conciliator, getting 
him aside. “I know this lawyer. He’s 
on the level and he’s telling the truth. 
If you give him time, he’ll play fair. If 
you want a fight, he'll fight.” 

Under his urging, the men go back. 
A satisfactory settlement is obtained. 
Two weeks of government work are 
saved. 

“Say,” said the union leader. “When 
you see Doc Steelman (Conciliation’s 
Director) ask him to tell Thomas (inter- 
national head of the union) that I did 
the right thing, will you?” 


Fight Over Two Words 


In New York, a conciliator finds a 
strike about to break out, after endless 
negotiations, because the disputants 
can’t agree about two words in the con- 
tract. Millions of dollars of critical de- 
fense work are at stake. The union 
wants to say “without discrimination,” 
the management on the other hand in- 
sists on “impartially.” 

At the carefully judged correct psy- 
chological moment, the conciliator sug- 
gests that they phrase it “provided that 
this clause is not used for discrimination 
in that it will be applied impartially.” 
Obvious? Not always—to antagonists 
tired by hours of wrangling. Moreover, 
had either side suggested this compro- 
mise, the other would probably have 
rejected it. 

Thus the third person works. But he 
must be the right third person. Now 
just what sort of man is he? 

Well, there is no average conciliator. 
The records of these men include work 
at every trade from cowboy to college 
professor. But they have these traits in 
common: They are mature, well spoken, 
quick at facts and figures, and instantly 
likable. Most have had experience in 
labor relations, some as personnel men, 
others as labor union executives—in 
conversation it would be impossible to 
tell which. 

To sum up, conciliators are very like 
first-rate salesmen or association secre- 
taries. They'd fit in any job requiring 
tact and personality. There are a good 
many lawyers among them, some engi- 
neers and accountants. Many are indus- 
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try specialists; in fact, when defense 
got under way, seven were assigned to 
maintain steady contact with these key 
industries: steel, shipbuilding, oil, rub- 
ber and chemicals, aviation, machine 
tools, and construction. 

More fond of a fascinating job than 
of money, the conciliators frequently de- 
cline tempting offers. Modest as is the 
pay, Conciliation jobs are widely de- 
sired. New Commissioners are chosen 
with the utmost care. 

“We can’t aiford to hire a single fool,” 
says Steelman. “One fool, just one, 
would just about undo us.” 

Out of, let us say, 100 applicants 10 
possible conciliators are considered. 
Steelman’s assistant and legal advisor, 
Carl R. Schedler, introduces each in 
turn to the four regional supervisors. 
Then a vote is taken, Schedler partici- 
pating. If the applicant gets a majority, 
he is passed on to Steelman—otherwise 
not. It is agreed that if a regional direc- 
tor votes for a man he must be willing 
to take him on his own staff. 

Conciliation enjoys an esprit de corps 
uncommon in government agencies. It 
has grown steadily, much of late, and its 
members share an optimistic outlook 
that is easily traceable to its husky, in- 
credibly vigorous director. Steelman, a 
tireless optimist with a boyish smile and 
a pleasant, confidential voice, is a nat- 
ural diplomat with a passion for order 
and organization. The hours that he and 
his aides keep are a constant caution to 
his near neighbor, Colonel Phil Flem- 
ing of wage-hour fame, for Concilia- 
tion’s lights are ablaze long after the 
blackout has descended over most of 
official Washington. 


Hours on the Telephone 


It is a literal fact that Steelman was 
advised by physicians to give up the tele- 
phone last year. His left hand was show- 
ing definite symptoms of paralysis due 
to his habit (his only nervous trait) of 
gripping the receiver tighter and tighter 
through 14-hour days on the wire. So 
his “boys”—at 40, he is a bit younger 
than most of them—fixed him up with a 
neat loud-speaker device which he now 
frequently uses. 

Arkansas farm-born, Steelman has 
been a hobo and a college professor. 
At 28 he had worked his way to four 
college degrees, with a stopover at 
Harvard as instructor. 

Steelman gave up teaching economics 
at Alabama College to become a Con- 
ciliation Commissioner in 1934. Phe- 
nomenally apt at his new trade, he rose 
quickly to succeed Hugh L. Kerwin, 
Conciliation’s first and until then only 
director, who died in 1937. 

Unquestionably the nation’s foremost 
crusader for voluntary settlement of 
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labor disputes, Steelman has not hesi- 
tated to tackle the toughest front-page 
jobs, among them the 1939 coal strike, 
the Washington hotel strike, and the 
recent Vultee fracas. He flew to the 
Coast and settled Vultee in 24 hours 
after some amateur conciliators sent by 
Sidney Hillman of the National Defense 
Commission had bungled it. 

Left to himself, Steelman would prob- 
ably remain in the background, content 
to build Conciliation quietly. But jittery 
Congresses have recently entertained 
schemes for elaborate new compulsory 
labor laws and agencies that would 
threaten not only the Conciliation Serv- 
ice but the whole idea of conciliation. 
Now, as defense speeds up, Conciliation 
appears to be facing new competition 
from several quarters in the government 
—all eager to fix everything all at once. 

When Hillman rose to defense power, 
he acknowledged that the national con- 
ciliation job was primarily one for the 
U. S. Conciliation Service. But Hillman 
has already named a staff of his own 
“trouble spotters’—nearly all from or- 
ganized labor—and they are beginning 
to appear in defense strikes with con- 
siderable duplication of effort. 


Threw a Monkey Wrench 


John R. Owens, the Hillman repre- 
sentative in the recent Ranger Aircraft 
strike threat at Farmingdale, N. Y.., 
nearly threw a monkey wrench into the 
settlement (after months of negotiations 
in which he had had little part) by 
announcing it prematurely. This oc- 
curred at the tail end %f an all-night 
conference at New York’s Commodore 
Hotel. The management man, Duncan 
B. Cox, was still in the conference room 
when Owens made his statement. So 
was William F. Cann, the Conciliation 
man, who had worked tirelessly on the 
case for many weeks. When Cox heard 
about the announcement, he took sharp 
issue with Owens’ version of the terms. 
Nearly another hour’s conference was 
required to smooth the matter out. At 
one point it seemed that the session 
would break up without a settlement. 

Owens, personally likable and plainly 
eager to help, is nevertheless a CIO 
officer from Ohio. His recent appoint- 
ment by Hillman seems not as yet to 
have clothed him with complete impar- 
tiality. When he summoned the report- 
ers to make his announcement, he stood 
with one hand on the shoulder of a na- 
tional CIO official and in speaking of 
the union he lapsed several times into 
the editorial “we.” 

Owens left with this writer and 
others who were present the impression 
that his biggest job was to get the Hill- 
man office into the headlines as a force 
for conciliation. It was another matter, 























A WEEK IN A CONCILIATOR’S LIFE 









SATURDAY — LORAIN 





Met with central labor group, 











FRIDAY — BUCYRUS 


industrialists 


Discussed an industry-wide 
program of industrial rela- 
tions with a large group of 





informing them of estab- 
lished procedure of deter- 
mining prevailing wages 












































THURSDAY — LIMA 








Paved way for the negotia- 
tion of a new contract and 
for re-opening a closed plant 
with defense orders 





a week later, when Conciliation Com- 
missioner James E, Dewey of Steelman’s 
staff borrowed Owens’ authority as an 
agent of the Office of Production Man- 
agement and “ordered” the Wilcox-Rich 
strikers at Saginaw, Michigan, to get 
back to work. This was a deed unprece- 
dented in Conciliation history and, if 
it were to happen often, would signalize 
a sweeping reversal of policy. But that 
isn’t likely. 

“T don’t understand it offhand,” said 
another Commissioner in a distant city. 
“But you can bet your boots that Jim 
Dewey knows what he’s doing.” 

Fuller explanations may follow or 
they may never be heard. There is 
ground to suppose that the unions at 
Saginaw had gotten themselves into an 
unjustifiable factional fight from which 
they deliberately asked Washington to 
extricate them by the use of a little 
coercion. 

Meanwhile Steelman and his men 
will continue, by the day, week, and 
year, to practice and preach voluntary 
settlement of labor disputes by concilia- 
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FEBRUARY, 


Negotiated renewal of con- 
tract involving building 
trades and a contractor. Suc- 
ceeded in clearing up sev- 
eral controversial points in 
the existing contract 












WEDNESDAY — MANSFIELD 














tion. Perhaps they may yet be more 
widely recognized and supported. True, 
many people are impatient with defense 
strikes and want anti-strike laws passed. 
But the New York World Telegram 
points out editorially that: “A great 
many disputes are being settled without 
stoppage of work and the public hears 
too little about them.” 


Would Be Unconstitutional? 


In fact the World-Telegram believes 
that anti-strike laws would be unconsti- 
tutional and impossible to enforce. The 
newspaper expresses hope that it will 
never become necessary to draft either 
industry or labor and concludes: 

“The need is to prevent strikes—and 
we believe practically all strikes can be 
prevented if labor and_ capital will 
voluntarily accept and practice in good 
faith the principles of mediation and 
arbitration. But this country is still far 
from the point where it needs even to 
think about a law to prohibit strikes.” 

That’s controversial. But there can 
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MONDAY — CLEVELAND 





Conference about older em- 
ployees in machine shop. 
Set up job evaluation pro- 
Z gram. Wage dispute in trans- 
portation company. Progress 
made. Later conference 
scheduled 











TUESDAY — AKRON 





Threatened strike in rubber 
plant. Two conferences. Par- 
ties to continue negotiations 
without strike 














U. S. Conciliation Service Commissioners 
are constantly on the move. Theirs is the 
day-by-day job of helping keep the labor 
peace by unspectacular hard work. The 
average conciliator does not prevent a 
strike every day of his life, but he gets in 
a lot of good spadework just the same. 
Here, a typical conciliator’s week, charted 
from actual records in the Service's files 


be little controversy over Steelman’s 
definition, presented to the National 
Association of Manufacturers, of the 
choice of methods now before us: 
“The first method is that of govern- 
ment telling (or rather of some persons 
in government telling) management and 
labor what to do—telling them what the 
terms of their agreements shall be. This 
is the method of compulsion. It has 
never appeared on our national scene. 
“The other method is that of agree- 
ments voluntarily arrived at, between 
management and labor, with government 
intervening only as a friendly advisor 
and guide when necessary or desirable 
for the public interest and the interests 
of the parties themselves. This is the 
method of free enterprise, free labor, 
and responsible self-government. . . . 
“You cannot legislate peace. You can- 
not prescribe harmony. You cannot de- 
cree cooperation. It is for us, free man- 
agement and free labor, to demonstrate 
that freedom and efficiency are not in- 
compatible—that, rather, the highest 
efficiency depends upon freedom.” 
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Farm-Out Plan Adds 67% 


How the Treckers of Milwaukee get small shops all over the USA to make 


parts for their machines. Here are details of the farm-out method at its 


very best. Here’s the “speed-up” every primary defense contractor must try 


ARTHUR VAN VLISSINGEN 


Ox THE SAME YEAR’S-END SUNDAY 
when the President told the American 
public that aid to Britain is defense of 
the United States, the Undersecretary 
of War announced a policy of major 
significance to industry. Pointing out 
the importance of the aggregate ca- 
pacity of the small machine shop 
and the small factory, he advocated 
that subcontracts be let on a broad 
scale by primary defense contractors. 
Thus, he emphasized, this country could 
speed production by a method that has 
long since proved itself in the arma- 
ment industries of Britain and of 
Germany. 

To direct this program of farming 
out work, the War Department ap- 
pointed a pair of dollar-a-year men: 
Joseph L. Trecker, vice-president, and 
Francis Trecker, assistant chief engi- 
neer, of Kearney & Trecker Corpora- 
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Consulting Editor 


tion, Milwaukee. The Treckers are 
hard-headed, shop-trained young vet- 
erans of the machine-tool company 
that their father helped found 40-odd 
years ago. Joe Trecker is 39, and his 
father’s right-hand man in running the 
company. Francis is 32 and until re- 
cent months was directly in charge of 
the firm’s farming-out programs— 
which the War Department acclaims as 
the best in the whole country. 

It was no surprise to the metal trades 


that the brothers were chosen for this 
responsibility. Their company keeps 
more than 70 metal-working subcon- 
tractors busy producing parts and sub- 
assemblies for K & T’s Milwaukee 
Milling Machine. At the end of 1940 
subcontractors were producing 30 per- 
cent of the company’s total output. 
By February this will be 40 percent. 
To put it another way, by the time you 
read this article, the firm’s ability to 
produce urgently needed millers will be 


Said William Knudsen recently to Gen. Hugh Johnson, pinch hitting 
for him at a Detroit meeting: “Tell ‘em to farm out their stuff till 
every skill and machine in the industry is continuously employed.” 
More than 70 small factories and machine shops are today producing 
40 percent of parts and subassemblies for Kearney & Trecker milling 
machines. The company maintains quality standards by 100 percent 
inspection of farmed-out work in the special department pictured here 
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Capacity 


67 percent greater than if its plant 
were not getting help from outside 
shops. This 67 percent is equivalent to 
adding two-thirds more capacity to its 
own present plant, with one important 
difference. 

Successful sub-letting of contracts to 
competent factories and machine shops 
for production on existing facilities 
gets finished goods rolling onto the as- 
sembly line in as many weeks as it 
would take months to do it by plant 
expansion. The firm’s working philoso- 
phy might be phrased: “Don’t put in 
equipment to do for ourselves anything 
that others can do as well on their idle 
machines.” 

The brothers declare they have no 
idea how far subcontracting can be 
usefully extended in their own busi- 
ness, because as yet they have found 
no hint that they are approaching any 
inherent limitations. 


Unexplored Possibilities 


Similarly they feel certain that the 
possibilities of getting defense produc- 
tion from as yet unthought-of shops 
have not even begun to be explored. In 
the first place, the aggregate shops of 
small size throughout the United States 
represent an appreciable portion of the 
country’s productive capacity. In the 
second place, although their company 
has been doing subcontracting for 
years and its policies have had so much 
publicity that presumably everybody 
who can do such work has heard of the 
opportunity to hook up with Kearney 
& Trecker, they are continuously being 
astounded at the huge volume of plant 
and equipment lying idle and able to 
do good metal-working. 

Not a week passes in their home 
town of Milwaukee, where big plants 
are bulging with defense orders and 
everybody is looking for ways to boost 
production, that some substantial little 
plant does not come to the attention of 
K & T as a potential source of good 
parts. Some one of their plant execu- 
tives—yes, or someone in the subcon- 
tracting department—suddenly awakens 
to the possibilities of getting this or 
that part from a shop two blocks up the 
street and around the corner. And they 
all say, “Why didn’t we ever think of 
this one before?” 

Recently one of the brothers com- 
mented on the assorted capacigy that 
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only awaits being called upon. He men- 
tioned oil-well equipment shops in 
Oklahoma, flour-mill machinery plants 
in the Middle West, street-car repair 
plants in the East. 


” 


“Eventually,” said he, “these assorted 
shops will probably find their way into 
regional pools. Then, though any given 
shop may be unable to take on a 
primary contract, it can take on a 
subcontract.” Actually, what the Treck- 
ers have been doing is to build up for 
their company’s use a production-ca- 
pacity pool of essentially this type, 
though it is spread across the face of 
the United States from New England 
to the Southwest. 

When orders began pouring in upon 
K & T four years ago, the plant em- 
ployed between 500 and 600 men work- 


The company has now been con- 
structing buildings continuously for 
more than three years. Its plant payroll 
climbed: 500 at the end of 1936; 1,400 
at the end of 1939; 3,200 at the end of 
1940. But unfilled orders on hand were 
all the while increasing faster than 
capacity could be added. 

In the years when its no-expansion 
policy still held, K & T had called on 
other manufacturers to make parts 
whenever demand for its milling ma- 
chines exceeded its plant capacity. 
Back in ’37 a handful of small sub- 
contractors were being used to manu- 
facture some of the simpler parts. But 
when orders came flooding in, the 
company really began in earnest to 
farm out parts and assemblies. 

Catch-as-catch-can methods had been 





Dollar-a-year men Francis and Joseph L. Trecker have been appointed 
by War Department to direct its farming-out program. Already, as we 
go to press, offices have been set up in 36 cities with competent man- 
agement engineers to act as middlemen between primary contractors 
who want something made for them, and shops eager to get defense 
work. Factory is therefore happy indeed to be the first to give industry 
a full account of this history-making technique of defense production 


ing to three-shift capacity. The man- 
agement was reluctant to erect addi- 
tional plant because the years had 
taught that large-scale expansion to 
meet boom-time demand invariably led 
to heavy losses in the ensuing slump. 

At first the company tried to cope 
with what looked like a temporary 
bulge by using temporary measures. 
Then, as evidence piled up that this 
boom in machine tools would almost 
certainly continue for years, new struc- 
tures and added bays began sprouting 
around the old plant. 
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adequate to those less complex days. 
The firm’s salesmen then knew which 
of its good customers could use a little 
work. They told the factory, and orders 
were accordingly handed out. 

But a more systematic method was 
needed for a larger output. The man- 
agement set up a subcontracting de- 
partment, put Francis Trecker in 
charge. He and his helpers took the 
problem apart and devised procedures 
to solve it a step at a time. They de- 
veloped ways to find potential sub- 
contractors and to check up on their 
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“Look, Erv, we need 75 of these 
gears within 30 days,” says Fred 
Suter, production manager (stand- 
ing), to Erwin A. Boettcher, who 
handles all K&T’s subcontracts. A 
long-distance call, a quick hop 
by plane, and a small plant some- 
where in the USA gets on the job. 
Right, parts and subassemblies 
from subcontractors are unpacked 
in this special receiving depart- 
ment and moved out to inspection 


equipment and ability. They found out 
just what would most help the subcon- 
tractor while he is learning his new 
job. They developed techniques for 
giving him a quick brush-up in their 
particular requirements. By cut-and- 
try experiment they discovered how 
much coordination to supply between 
themselves and these suppliers, how 
much inspecting they should do in the 
other fellow’s plant, and how best to 
inspect his products on receipt. They 
worked out rule-of-thumb standards to 
indicate when they should ship the raw 
materials from Milwaukee and when 
they should leave the buying up to him. 
In brief, they made a detailed drawing 
of how to work with subcontractors to 
get the best results in the shortest time. 

Subcontracting is thus inextricably 
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meshed with production planning. And 


production planning at Kearney & 
Trecker has since 1936 been no bed of 
roses. The plant’s area and equipment 
have been expanding every week of this 
time. The backlog of unfilled orders 
has steadily increased. Since the fall 
of France, the pressure for delivery on 
defense orders has been enormous; 
there is little munitions work that does 


not require milling machines. The 
production manager has to sit in with 
the management to, schedule produc- 
tion for a year in advance. Then, with 
conditions continuously shifting, he has 
to keep on top of this schedule and 
see that nothing falls short. 

In the row of factory offices at K & 
T, it is natural that Production Man- 
ager Fred Suter and Subcontracting 
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Final adjustments are made on finished machines in this pre-inspection department, after which they go 
to final inspection and on to shipping. Of 125 sub-contractors to whom K&T has farmed out work, only 
two can be said to have failed. Says Joe Trecker: “No subcontractor fails if he gets proper help and in- 


struction from us. It’s purely a problem of education. 


Manager Erwin A. Boettcher occupy 
adjoining rooms. As he checks and 
rechecks his supply of parts essential 
to make millers that will be mounted 
in the repair shop deep between decks 
of United States battleships, or used to 
machine anti-aircraft gum mounts, 
Suter spots a shortage that may be days, 
weeks, or months ahead. He hotfoots 
around the partition. 

“Look, Erv, we need 75 of these gears 
within 30 days,” he announces. “Alto- 
gether, we will need 300 within four 
months. Our gear room can’t take on 
another order—everything they have is 
scheduled full, until June. What can 
you do?” 

“That’s a nice piece to ask anybody 
to make in 30 days,” grumbles Boett- 
cher. “But I have a hunch we can do 
it. One of the best gear shops on our 
list is finishing up a contract next week. 
They were on the telephone this morn- 
ing asking if we had anything else for 
them. I was going to give them another 
job, but that can wait. We'll check up 
with them and I ought to have an answer 
for you by tomorrow.” 

What happens then is rapid and sure- 
footed. A long-distance call to make 
an appointment. A local call for air- 
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line reservations. Next morning a 
couple of K & T men are seated across 
the table from the subcontractor, in 
New England or Pennsylvania or Texas. 
He calls in his production chief and 
his machine-shop foreman, and they de- 
cide they can handle the job. Back 
into the factory walks one of the Mil- 
waukee men—an old-hand machinist 
who has made this selfsame part a hun- 
dred different times. With him he 
carries not only blueprints complete 
with shop notes on set-up, but also the 
special holding fixtures and perishable 
tools with which to make the set-up. 
Back in the office the bosses draw up a 
contract and sign it. The K & T shop 
man stays on the job until the first 
acceptable pieces are coming off the 
cutters; and by then the subcontractor 
is using exactly the same method that 
is used at Milwaukee. Once the shop 
gets the hang of it, the operator-in- 
structor goes home and resumes work 
on his own machine. His job in the 
outside plant was just about like break- 
ing in a new man to take over his ma- 
chine for the second shift. 

But besides being machinist-instruc- 
tors the subcontracting department also 
maintains a force of ceordinators, young 
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Failure reflects on the teacher, not the pupil” 


technical graduates who were once sales 
engineers. At each of the larger sub- 
contracting plants is stationed a resi- 
dent coordinator who spends his full 
time helping solve shop difficulties and 
keeping orders flowing through. To 
give comparable aid on small subcon- 
tracts, several traveling coordinators 
continuously make the rounds. Mind 
you, these men are not concerned with 
inspection or quality maintenance. That 
chore is in another set of hands. 


Getting on K&T’s List 


A plant gets on the list of potential 
subcontractors in one of several ways. 
A K & T salesman or service man re- 
ports that the shop is well equipped 
and has some unused capacity. A sub- 
contractor recommends his neighbor. 
Or, most commonly of all, the other 
fellow writes in and asks to be given 
an order. Anyone who makes such a 
request gets an answer. 

If his situation looks promising, he 
is soon visited by one of the depart- 
ment’s inspectors or coordinators. When 
the regular duties of one of these young 
engineers eases off, he goes into the 
shop of a would-be subcontractor. Here 
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he lists every piece of usable equip- 
ment, its age, and its condition. He 
sizes up the type of men at the top 
and at the machines. 

Constant object of the search is a 
shop with standard tools in good condi- 
tion, and a personnel and management 
accustomed to doing fine work. Special- 
purpose tools are no-account for the 
purpose, and so is a shop accustomed 
to sloppy work. When the manager of 
subcontracting needs a particular kind 
of shop capacity, his choice is thus 
based not upon hunch or general im- 
pression, but strictly upon this physical 
survey of the tangible ability of the 
outfit to handle the required grade of 
work. In the subcontracting depart- 
ment’s file are the names of actually 
hundreds of companies that yearn to be 
subcontractors. A surprisingly large 
proportion of the total list has already 
been surveyed by the department. 


Pop Up Periodically 


Every listed shop is also on a tickler 
sheet that pops up out of the file period- 
ically, so that it cannot be long over- 
looked. A shop that seems especially 
promising comes automatically to the 
subcontracting manager’s attention 
every ten days or two weeks; a long 
shot comes up every three months. 
None that has any chance is thrown 
out. “We can’t determine today what 
we may need a few months from now.” 
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Each machine has been given an alignment and cutting test at every 
speed and feed before it reaches the shipping floor. Crated unit at 
far left is headed for Newport News for use in the machine shop of 
the battleship Indiana, now nearing completion. The one next to it 
goes to the New Departure Division of General Motors Corporation 


But there is no danger that the sys- 
tem will make the subcontracting man- 
ager’s task pure milk and honey—not 
so long as his job is basically to recon- 
cile the interests of the buyer and the 
seller. On the one hand are K & T’s 
subcontracting rules No. 1 and 2: The 
subcontractor must be able to make 
money on his job; his enthusiasm for 
the work must be maintained. On the 
other hand is the unvarying insistence 
of a maker of good machine tools that 
he can use only precise machining and 
perfect finish. 

A conservative estimate is that 40 per 
cent of the parts contracts are a bit 
disappointing to both sides at first. 
In such circumstances it takes tact, 
plus a_ grease - under - the - fingernails 
knowledge of machine-shop operations, 
to restore the supplier’s confidence so 
that he can make the rest of his con- 
tracted parts to the required precision. 
The Treckers cheer him up by confess- 
ing they expect some scrap from the 
best of suppliers, admitting that even 
their own shop spoils a piece now and 
then, assuring him that if they did not 
believe he could do the job they would 





never have started him working on it. 
Here is a sidelight. Of approximately 
125 subcontractors to whom K & T has 
farmed out work in the past four years, 
only two are considered to have failed 
at it. The rest either have contracts 
now, have recently finished their con- 
tracts and will soon have new ones, or 
have become so busy with other work 
that they cannot take on anything else. 
Many of the best subcontractors, 
those who have sizable contracts, have 
been developed a step at a time. A 
traveling coordinator drops into a shop 
that has recently taken its first K & T 
subcontract, finds everything rolling 
along on schedule, and the inspector’s 
report on quality optimistic. He also 
sees a couple of idle turret lathes and a 
big planer. So he asks a few questions, 
then reports to Milwaukee that the sub- 
contractor could and should handle 
twice as much work as he now has. 
Armed with this information, the sub- 
contracting manager talks the produc- 
tion department into authorizing the 
doubling of this shop’s output. Thus 
some equipment at the Milwaukee plant 
is freed for making another part, and 
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production schedules are apparently 
thrown all out of balance. A check- 
up of the K & T production schedule 
on any given day would disclose a few 
score of extra knees due to come along 
from Supplier A, a couple dozen of 
overarms from Supplier B, an extra 
hundred fixtures from Supplier C. 

The production department merely 
tries to keep in position to strike a 
balance three months ahead. The sur- 
plus quantities probably represent a 
conscious though as yet uncorrelated 
effort to boost production. When the 
assorted surpluses total up to a nucleus 
for an extra batch of milling machines, 
the production manager asks the sub- 
contracting department to get extra 
output on the other parts required. Thus 
rate of delivery of finished product is 
increased and the cycle begins again. 

The company firmly holds the creed 
that the failure or success of its farm- 
ing-out program is solely up to its own 
subcontracting department. Says Joe 
Trecker, “If he receives the proper 
supervision and help from us, no sub- 
contractor fails. It is purely a prob- 
lem of education. A failure reflects on 
the teacher, not the pupil.” 

Here is a subcontractor being started 
on a new part, say a knee. Not only 
does he get the use of a K & T instruc- 
tor-operator who has been running this 
part, and the actual tools, but the sub- 
contractor is also given the route sheet 
and the timing per operation from K 


& T’s own shop experience. The rule 
is: “Give the other fellow as good a 
break as we give our own plant.” An 
example is the policy about elapsed 
time from the blueprint to the finished 
part: Give an outside shop more time 
for its first delivery than the home 
plant would require—four or five 
months if a job would take three months 
at Milwaukee. It does not always work 
out so, but the subcontracting depart- 
ment keeps pushing closer and closer 
toward this objective. 

Of major importance is the timing 
of deliveries from outside shops. The 
big Milwaukee plant is already filled 
to the bursting point with work cur- 
rently in process. It lacks space for 
storing parts that will not be used until 
months later. Every part, whether 
made here or obtained from a subcon- 
tractor, must be scheduled to the focal 
point at the focal time. 

Production schedules for the Mil- 
waukee plant are worked out by the 
production department to be tight, with 
no slack except what can be taken up 
by week-end overtime. Farmed-out 
parts are worked into this schedule as 
though they were being made in the 
building. Par is a complete turnover 
from raw stock to finished miller four 
times a year. 

The rule is that farmed-out parts will 
be accepted no more than three weeks 
ahead of time. Each outside shop gets 
exactly the same, full, frank informa- 
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tion about timing as is given the Mil- 
waukee plant departments. Work is 
scheduled by sequence numbers, and 
each sequence number has its required 
delivery date. 

On the average, 100 sequence num- 
bers are used up in six months. Thus 
a sequence number averages 14% days’ 
requirements. For example, all parts 
wanted January 20 carry Seq. No. 11; 
January 22, Seq. No. 12; January 23 
Seq. No. 13; and so on. 

The subcontractor knows that all his 
11’s must reach K & T’s receiving door 
not later than the morning of January 
22. Also, that every 11 is wanted be- 
fore any 12—an especially important 
point in those large subcontracting 
shops that have several different parts 
in process. The sequence number is 
prominently marked on the outside of 
any parts shipment. The receiving 
room at Milwaukee picks out the day’s 
required incoming shipments and hus- 
tles them ahead of later numbers. 

First question asked by most manu- 
facturers who visit Kearney & Trecker 
in search of information about subcon- 
tracting is: “Can you let me see the 
contract form you use with subcon- 
tractors?” The second is: “How do 
you maintain quality standards?” The 
third is: “How does subcontracting 
affect your costs and your profits?” 

K & T has no such thing as a stand- 
ard contract form for farming out work. 
For that matter, it has no such thing 
as a standard type of arrangement. 
Every deal is individual, opportunistic, 
tailored on the spot to the particular 
situation, by a couple of practical men 
who know from experience just what 
they are getting into. The entire ap- 
proach is informal. The provisions are 
set up according to what the Milwaukee 
plant needs and what the other fellow’s 
experience, equipment, personnel, and 
management ability indicate that he can 
turn out. 


“The Job He Can Handle Best” 


The Treckers tell inquirers that there 
simply is no single rule that can govern 
except, “Give him the job he can han- 
dle best on the equipment in his shop.” 
They have found that some plants have 
fine, modern equipment but are so 
accustomed to working to hundredths 
that ten-thousandths are beyond the 
comprehension of bosses and machine 
hands. They have found other shops 
with only a couple of lathes and a bor- 
ing mill—and a boss and a handful of 
all-round mechanics who can turn out 
work better, faster, and fancier than 
was thought possible on these tools. 

Some small shops have for years done 
any class of precision work that came 
their way, can turn their versatile hands 
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to anything and do it right. Other 
shops have equipment and experience 
so highly specialized that they can 
shade K & T’s own costs on a given 
part. The classic example of this is 
the large bearing race for the rotary 
head of the company’s newest milling 
machine designed since the tidal wave 
of business swept over the plant. To 
make this race at Milwaukee would 
require adding expensive and bulky 
equipment. Several makers of bearings 
have the necessary machines and the 
know-how. Therefore an outsider gets 
the order, and everybody gains. 

Or consider such a_ matter-of-fact 
point as who will buy the raw material. 
K & T’s general rule—though exceptions 
are made according to circumstances— 
is that the fellow buys it who can get 
the best price. If the subcontractor is 
making 500 sleeves, each worth $2, the 
raw material cost is unimportant and 
the subcontractor buys for himself. The 
steel for an overarm, however, is of 
considerable value. K & T buys it in 
carload lots, hence supplies it to the 
subcontractor. Forgings and castings 
are supplied to most subcontractors for 
machining, though not to all. 

Similarly, the stage of completion to 
which the contractor carries the part 
depends upon his facilities—or K & T’s 
size-up of what he can do best. Some 
contracts call for parts finished ready 
to use. Others call for semi-finished 
parts which will be heat-treated and 
finished at Milwaukee. 


Keeps the Tough Ones 


The number of parts of subassemblies 
contracted to any one outside shop 
varies likewise with its ability to handle 
this type of work. Depending upon 
which model you tear down and count, 
a Milwaukee Miller contains anywhere 
from 1,600 to 2,000 parts. All but a 
few of these parts are made in whole 
or in part by subcontractors. K & T 
confines to its own shop some of the 
most critical parts—not because it has 
reservations about their quality if 
farmed out, but because, as one of the 
Treckers says: “We keep the tough 
ones. We don’t expect the other fellow 
to take the jobs that we have a tough 
time doing to suit ourselves.” 

One practical reason why the simple 
parts are farmed out is that it is easier 
to get the production department out 
of a hole by subcontracting a small, 
easy part than by taking a chance that 
the outside shop can work all the bugs 
out of a complex job in a strictly lim- 
ited time allowance. 

Excepting half a dozen nationally 
known companies most K & T subcon- 
tractors employ 75 men or less. Some 
shops make a single piece. Others 
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make a half-dozen different parts, or 
make the component parts of a sub- 
assembly. Some small shops make only 
jigs and fixtures. A particularly rich 
source of high-grade work is in the 
machine shops—not the production de- 
partments—of well-known mass-produc- 
tion enterprises. Only in such nooks 
and crannies of industry does sizable 
excess capacity for precision work re- 
main available today. 

But if everything else in the subcon- 
tracting program varies with circum- 
stances, quality standards are inflexible. 
Reporting to the subcontracting depart- 
ment, but responsible directly to the 
chief inspector, is a force of subcontract 
inspectors. At the larger outside 
plants, K & T keeps full-time inspectors 
temporarily transferred from the Mil- 
Waukee planf: For the smaller con- 
tracts, a squad of equally experienced 
traveling inspectors makes the rounds. 
These inspectors are, of course, in addi- 
tion to the regular inspectors on the 
subcontractor’s own force. 


100 Percent Inspection 


Farmed-out parts are received through 
a special door at the Milwaukee plant. 
They are unpacked and trucked to the 
special inspection department set up 
for all subcontracted production. Here 
every piece is individually inspected. 
This 100 percent inspection is, of 
course, superimposed on intermittent 
inspection done by the traveling inspec- 
tor or resident inspector assigned to 
the outside plant. Parts go through 
the inspection department strictly by 
sequence numbers. Receipts of parts 
from subcontractors is spasmodic. But 
there is always enough uninspected 
work banked up so that these inspectors 
can keep steadily busy. 

Finished machines go through a pre- 
inspection department. Then each ma- 
chine is given an alignment and cutting 
test at every speed and feed. Finally, 
it goes into a glassed-off inspection 
room where it receives the most exact- 
ing tests before it emerges to be packed 
and shipped. 

The company’s official policy about 
costs, prices, and profits on farmed-out 
work is realistic. After all, subcon- 
tracted jobs as well as production 
turned out in its own plant are working 
toward the printed price list, so the 
subcontractor is expected to take his 
contract at a price that is within reas- 
onable reach of K & T’s own costs. At 
the same time he must be able to make 
a profit on it, for profitless work is an 
orphan child in anybody’s plant. The 
low-price-at-a-profit requirement auto- 
matically confines the work to shops 
somewhere nearly as efficient as the 
Milwaukee factory. Ideally, the differ- 
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ence between the Milwaukee manufac- 
turing cost and the price paid to the 
outside source should be the subcon- 
tractor’s profit. 

But there are other indisputable ex- 
tra costs attached to work obtained 
from the outside. Inspection costs in 
the Milwaukee plant were up 40 per- 
cent when sub-contracts were contribut- 
ing only 30 percent of total production, 
primarily because the management 
feels it must play absolutely safe by 
inspecting 100 percent of subcontract- 
ed product. Wires and long-distance 
telephone and travel expense are part 
of the cost of placing subcontracts. 
Salaries and subsistence costs must be 
paid for the corps of traveling and resi- 
dent inspectors and coordinators—nor 
are these low-priced men. Everybody 
in the subcontracting department takes 
an occasional swing among the outside 
plants, to keep informed on what is 
happening. Shipping and boxing of 
parts back and forth is substantial. 
Duplicate holding fixtures and perish- 
able tools are another expense because 
complete sets must be maintained at 
Milwaukee as well as at each subcon- 
tracting plant, and these must be made 
in K & T’s already overloaded tool 
room. These extras run into a lot of 
dollars, although the total added cost 
is really a modest percentage of the 
value of the total production that is 
made possible by their use. 


Outlook on Profits 


These extra costs of farmed-out work 
have not been permitted to affect the 
company’s selling prices. The reason 
is the management’s outlook upon 
profits from farmed-out work. Profits 
are considered as falling into two 
classes—manufacturing profits; and 
royalty, or design, profits. On work 
produced in its own plant, Kearney & 
Trecker Corporation considers itself 
legitimately entitled to both classes of 
profit. On work done outside, the off- 
cial policy holds that the company is 
adequately compensated if it derives 
just enough profit to net a fair royalty 
charge for the use of its designs. 

Phrased another way, the company 
takes its full profit on all the work that 
it can manufacture with its own facili- 
ties, but takes a reduced rate of profit 
on work that it gets others to manufac- 
ture. In terms of a financial operating 
statement, the company is taking on its 
total business a lower average net rate 
of profit than it considers normal in 
normal times. But adding the “royalty 
profit” on subcontracted work to the 
full profit on work done in its own plant 
produces a larger total number of profit 
dollars than the company could earn 
without subcontracting. 
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Should Employers Unionize? 


Are employer unions next? Yes, if we'll admit we must have a “working” class supposed 
to enjoy security but not opportunity. Yes, if we'll admit the labor problem is to be a per- 


petual, government-umpired battle between the “working” and the “employer” classes 


WHITING WILLIAMS 


Consulting Editor 


Waar IS THE HAVEN of labor peace 
and universal prosperity we’re headed 
for? Is it one big, all-embracing 
“American Federation of Employers” 
(AF of E)? Or a nation-wide “Con- 
gress for Industrial Employers” (CIE) ? 
* Considering the gratifying results 
lately reported for the San Francisco 
Employers’ Council, this query can 
hardly be considered altogether cock- 
eyed. But before the captains of the 
country’s industry chart their course 
for this same harbor of labor peace, 
they will be wise to take a careful look 
at its climate and conditions—also at 
their own present latitude, longitude, 
cargo and equipment. 

Any recent visitor to the San Fran- 
cisco Bay region must feel certain that 
its labor conditions have been vastly 
improved by its two-year-old employers’ 
union. Similarly, any visitor to pre- 
Hitler Britain and Sweden must believe 
that industrial peace has been greatly 
promoted by the national federations or 
unions of employers operating in those 
countries. So much so, in fact; that 
the commission sent by President Roose- 
velt to study their labor problems in 
the summer of ’38 is reported to have 
come very close to recommending that 
such sub-unions and super-unions of 
employers be established here. Still 
further, it can be rightly said that such 
“organized” employers here would rep- 
resent nothing but the logical develop- 
ment and inevitable full flowering of 
our present system of compulsory col- 
lective bargaining. 


Before He Joins— 


Nevertheless, any knowledge of the 
roots from which this new mechanism 
has bloomed in its three locations should 
make us take, now, a close look at our 
present situation. Something may be 
wrong with this if its further develop- 
ment and fuller flowering can rightly 
be expected to lead us and all American 
industry to that same destination. 

Even without bothering to inspect 
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those roots, it is plain that before an 
employer decides to join such a union 
he must be willing to give over to that 
union’s officers a large measure of 
control over his relations with his work- 
ers. This requires, of course, a care- 
ful balancing of drawback and reward. 

Thus in Sweden, where the plan is 
more nearly universal than in Britain, 


an employer whose labor agreement 
has been properly supervised by the 
employers’ federation receives, in case 
of strike, a certain specified sum per 
striker-day! This sum is, of course, 
raised by an assessment made upon all 
the other members. 

“I worry more,” so a Stockholm em- 

(Continued on page 146) 
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Putting the Left Hand to Work 






When methods men unscramble an operation and catch a left hand holding, they 


know for sure they've got something. 


work. 


T us is a case history in operation 
simplification, one of the many that we 
have undertaken for industrial clients. 
The example used is unimportant. You 
will find many similar operations in 
your plant to which the method might 
have been applied as simply and as 
economically. It consists of a motor end 
bracket, the two brush holders which 
are screwed to it by means of two round- 
head machine screws, and washers to 
insulate the brush holders from the 
bracket. 

Figure 1 shows the parts involved in 
the operation. To a round-head ma- 
chine screw is assembled a tiny lock- 
washer, then a small metal washer is 
placed on the screw. Next a large fiber 
washer is placed, which is followed by 
one side of the brush-holder. The two 
brush-holder holes are previously fitted 
with small fiber washers to preclude 
conductivity between the brush-holders 
and screw. Finally a large fiber washer 
is placed to the screw before it is fitted 
to the bracket. The other side of the 
brush-holder is fitted in the same man- 
ner, and both screws are firmly tight- 
ened to the bracket. 





Figure 1. Left, the motor end bracket to 
which two brush holders are to be assem- 
bled; center, a brush holder with screws 
and washers all laid out in order of use; 
right, unit with brush holders assembled 





GODFREY H. KURTZ 


Director, Industrial Ti-Mo Clinic 
Chicago 


The second brush-holder is then 
assembled and in turn screwed to the 
bracket. Figure 2 shows the layout of 
the old method. Some of the parts have 
been placed on sheets of white paper 
so that they will show up more clearly 
in the photograph. 

For the purpose of this improvement 
all thought of redesigning parts was 
eliminated as being too costly in ma- 
terial without corresponding cost re- 
duction in labor cost. 


No Costly Equipment 


It was likewise desirable to improve 
the method without recourse to costly 
fixtures or equipment. 

The routine used for the analysis 
was simple. The question “why?” was 
constantly asked: Why did the operator 
hold the bracket? Why did he handle 
one piece part at a time? Why were 
the brackets laid thus, or so? Why was 


Figure 2. Old method of assembling brush holders to motor end bracket. 
parts have been placed on sheets of white paper so they will show up more clearly in 
the photograph. Note how operator has to use the left hand merely as a holding device 
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All they have to do is put that hand to 
This case history in work simplification shows how to do precisely that 


such a screwdriver used? Why were 
the parts laid on the table? The an- 
swers suggested other questions. The 
successive answers suggested changes, 
which were sifted until the right method 
at the lowest over-all cost was found. 

Also the two-handed, simultaneous- 
synchronous rule was invoked. How can 
both hands be kept gainfully employed 
at all times without loss in time due to 
eye-direct? The workplace laid out in 
a circular fashion seemed in the ap- 
proved style. Could the travel distances 
for the arms be reduced? They could be 
and they were. 

The piece parts were tiny, and at best 
dificult to grasp. Could grasp be fa- 
cilitated? It could be and it was. 

The greatest amount of lost time for 
either hand was caused by holding 
parts. One hand waited for the other 
to do the work. Could this hold time be 
reduced? It could be and it was. 

Figure 3 shows the simple fixtures 
which were constructed. It took five 
hours to make and fit them. 

A hole was drilled into the block to 
receive the bracket end-plug projection 
for a tight fit. The bracket would now 
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Figure 3. It took but five hours to make 
and fit these inexpensive fixtures; two 
guide blocks and a hole in the work sur- 
face hold the bracket in place, thereby 
releasing the left hand, largely used as 
a holding device, for productive effort 


hold firmly while work was done. Two 
guide blocks were filed out of hard- 
wood, fitted to the block on either side 
of the hole to facilitate positioning the 
bracket and to steady it. Thus, in the 
new method, positioning of the bracket 
was not needed. The bracket found its 
own way down. 


Fixture Does the Holding 


On the front end of the block was 
mounted the screw-holding fixture, with 
the object of holding the screws while 
piece parts were assembled to it. Into 


the heavy-gauge sheet metal were filed - 


two slots to receive the screws. In the 
right slot a screw is shown in position 
with a small lockwasher in place. The 
left slot is empty; a piece of white 
paper has been placed under it to show 
its outline. 

The screw heads are positioned head 
down in the slot. The shoulder of the 
screw is forced upward against the 
slot edges and held firmly in place by 
individual strips of spring steel. 

In Figure 4 the new layout is seen. 
Here the operator disposes of the fin- 
ished unit with the left hand while the 
right disposes of the screwdriver and 
grasps the next bracket (now in an 
upright position). 

Both hands then get and place screws 
in the slots simultaneously. The ex- 
perienced operator finds no measurable 
positioning time required. 

Successively both hands get and 
assemble lockwashers, metal washers, 
and large fiber washers. The screw 
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Figure 4. New method of assembling brush holders to motor end bracket. Rule of two- 
hand, simultaneous-synchronous operation has been invoked. A girl who could formerly 
assemble only 23 brackets an hour can now average  K.8, upping her output 134 percent 


slots have been exactly distanced to 
permit placing the brush-holder on both 
screws simultaneously. Finally the 
large fiber washers are placed. 

A simple forward thrust of the thumbs 
releases the entire assembly from the 
fixture, from which both hands carry it 
to the bracket, where both screws are 
started into their corresponding holes. 

During the course of the laboratory 
detail in which the new method was 
perfected, two operators experienced in 
the old method pronounced the new 
method extremely awkward, and ex- 
pressed doubt that any material time 
saving would result. Yet both achieved 
a time of 1.40 minutes per bracket 
under the new method after completing 
only 20 brackets—from an initial high 
of 2.80 minutes. 

Later an operator who had not pre- 


minimum time was achieved. She was 
then trained in the old assembly method 
(to determine training time). She com- 
plained quite as vehemently that the 
old method was awkward and time con- 
suming, and had in fact no desire to 
learn it. She much preferred the new 
method in which she was originally 
trained. 


These details are set forth because 
correct operator training is funda- 
mental to the introduction of a new 


work routine. Where it is necessary 
to overcome old habits on similar work, 
the problem becomes still more diff- 
cult. Change of whatever nature is 
consciously or unconsciously resented. 
The analyst is therefore put to a care- 
ful analysis of the best method of in- 
troducing the change, and to nurse 
his new method with the operator until 





viously performed the old method _ all vestige of previous habit incurred 
assembly operation was thoroughly under the former method has been 
trained in the new method, until her eliminated. 
Recapitulation 
pO ere Cer eee eee ere 2.21 minutes 
ee i I I a 5 oo.o ain os: hn ADs Cae FASS 008 we en 0.945 . 
Time saved per bracket..............00s0cesee8: ees " 
Add 18 per cent for rest, delay, set-up and clean (1.265 x 1.18)... 1492 “ 
Cost reduction per 100 brackets at 45¢ per hour 
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New method — average output per hour..................5065 53.8 brackets 
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Foremen at Bendix meet in monthly safety sessions with 


—_ 


nee. 


B. A. Grainger, Safety Engineer (standing at extreme right). 


Men on 


this committee from tool design, layout, and maintenance departments see to it that all jobs are started with safety built into them 


Speed—But Speed With Safety 


National defense calls for speed. But speed with safety. In Bendix experience the two 


are not incompatible. Safe workers can always be counted on to do the most work 


A NEW EMPLOYEE at the Bendix Prod- 
ucts Division of Bendix Aviation Cor- 
poration in South Bend gets his first 
lesson in safety from the employment 
manager—who sizes up his fitness for 
the job when he hires him. From then 


Bendix’s advertising campaign won't let men forget. 
“traveling salesmen” 


that carry messages, conveyors the 
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on he is at all times under the watchful 
eye of his foreman—who takes safety, 
like production, as part of his job. 

He is taught that sleeves rolled above 
the elbows is common sense. That he 
should wear no stringy necktie, no rings, 


oo 


Machines are the “billboards 
that spread the gospel 


FIRST 


no wrist watch. That good strong shoes 
are essential. 

By this time he has caught on to the 
fact that he is working in a plant where 
it’s a crime to be careless. 

His machine is guarded — perhaps 
with a pin guard like the one shown on 
the opposite page, perhaps with a me- 
chanical device that withdraws his hands 
willy-nilly from the danger zone. The 
guard on his machine and on every 
other machine is painted green. 

His eyes are safe. He must wear 
goggles if he’s on a job where his eye- 
sight is endangered in any way. 

His lungs are safe. If there is even a 
suspicion of harmful dust about the job 
he’s on, he sees a technician come into 
the department every so often with a 
dust-counting apparatus. 


“I Must Work Safely” 


And his thinking is “safe.” On his 
machine—or on a machine near his, 
where he can see it plainly—is a safety 
slogan. It’s a constant reminder that 
he must work safely. 

Even the chain conveyor that brings 
the work to his station has its safety 
reminder in the form of disks that spell 
out safety messages. Messages are 
spaced about 30 feet apart. There is 
room for several on a long conveyor. 
That’s for variety. They, too, are 
changed before their newness wears off. 







Tie rods are not supposed to break, 
but if the ones on this press ever 


do let go, the two heavy nuts will 
break no heads. They are chained 


and safe to handle. 
convenient position. 


Chain slots and eyebolts make punchpress dies easy 
Dies can be held safely in any 
Old way was to wrap a chain 
around a die and then trust to luck it would not slip 


TO SACRIFICE HUMAN LIFE 
IS TOO BIG A PRICE TO PAY FOR RECORD PRODUCTION 


T ue ABOVE STATEMENT is as true now 
as it was when Vincent Bendix wrote it 
in a letter to operating executives. It 
has been the order of the day in Bendix 
plants for the past five years—just as it 
is today when defense needs make 
record production more vital to us as a 
nation than ever before in our history. 

But record production can be had 
without accidents. Speed and safety are 
not incompatible. Bendix and _thou- 


Who says that a punchpress used for blanking cannot be 
guarded effectively? Frame of this guard (below, left) is heavy 
steel; pins through frame are held in place by headless set- 
An opening big enough to slide the stock through can 


screws. 


. 


hal 


sands of other plants have been proving 
that right along—Bendix with new pro- 
duction highs and a recent record of 
98 days (1,354,000 man-hours) without 
a lost-time accident. 

Some of the credit for these results— 
and for substantial decreases in both 
accident severity and frequency rates— 
must go to the guards and the goggles 
that make this a safe plant to work in. 
But guards and goggles go only so far. 


thus be made from either side or front. 
apart to eliminate any chance of the eyestrain sometimes caused 
by looking through wire screen so often used as a guard. Right, 
hydraulic jack in place of pinch bars makes forge set-up safe 


Heavy, these acetylene tanks—and 
topheavy, too. Tanks in the general 
stockroom are strapped to the rack 
so that they cannot be knocked over 


Here they’re supplemented by safety 
education, to which men are constantly 
exposed. The safety story is never 
allowed to grow old. 

There is no magic in the Bendix safety 
formula. Bendix uses no mirrors. Its 
record is cited here—and some of its 
methods are pictured—to show how the 
safety job is being done in one plant, to 
suggest how just as good a job can be 
done in any other. 


Pins are far enough 



























































Exasorate COST PROCEDURES are often 
found to be too expensive for the man- 
ufacturer of items which by their very 
nature do not lend themselves to mass 
production. When fifty to several hun- 
dred units constitutes the entire annual 
production of a small shop, the manage- 
ment sometimes feels that it is impos- 
sible to retain even one full-time em- 
ployee for cost-accounting purposes. 
It may even assume that such a small 
production can be controlled by mere 
observation and reasonable caution. 
The foregoing assumption, however, 
loses for the management many of the 
outstanding advantages gained by larger 
manufacturers through their cost meth- 
ods. Book inventory control, production 
control, efficiency indexes, and pricing 
standards are lost if accurate costs are 
not made available. It is, in fact, the 
purpose of this article to show that cost 
data may be obtained at slight addi- 
tional expense, especially since it is 
necessary under any circumstances to 
employ a payroll clerk. The payroll 








No newcomer to these 
F. K. Zimmerman. 


pages is 
In July, 1935, 
he contributed “Catch Labor Costs 


in the Act”: in October, 1938, 
“Small Plant Adapts Big-Plant Cost 
Method.” Zimmerman admits he’s 
30, confesses to a B.A. degree from 
Wittenberg College of Springfield, 
Ohio, and an M.A. from the Uni- 
versity of South Dakota. Formerly 
cost accountant for the Aro Equip- 
ment Corporation of Bryan, Ohio, 
he has been, since 1938, treasurer 
and controller of Modern Equipment 
Corporation and Morris Packaging 
Equipment Company, both subsidi- 
aries of the Lynch Corporation 

















This Small Plant Knows Its Costs 





One man—he’s the company payroll clerk, so has to be 


around anyway—runs this extremely simple but unusu- 


ally effective cost system. 


For the veriest minimum of 


paper work it gives a complete picture of the cost of manu- 


factured parts. It's a system the smallest shop can adapt 


F. K. ZIMMERMAN 


Treasurer, The Morris Packaging Equipment Company, Toledo 


clerk in a small plant can add to his 
duties these few additional steps with a 
minimum of effort. The method to be 
described is now in operation in our 
plant. and has proved itself to be of in- 
valuable assistance in obtaining essen- 
tial cost information. 

The production order (Figure 1) 
originates in the shop with the superin- 
tendent. It acts at once as a requisition 
on the stockroom for the material re- 
quired and on the engineering depart- 
ment for the blueprint. This produc- 
tion order, serially numbered. follows 
the work through the factory and finally 
to the inspector, who returns it with 
the finished parts to the stockroom. The 
stockkeeper enters on his records the 
quantity manufactured and turns the 
card in to the payroll (or cost) clerk. 

While the production order is circu- 


lating through the factory during the 
manufacturing process, time tickets 
(Figure 2) are filled in daily by the 
machinists working on the order. Using 
a check mark for various operations 
keeps clerical work in the factory at a 
minimum. From these time tickets, 
which are sent to the payroll clerk 
daily, the payroll and labor distribution 
(for accounting purposes) are calcu- 
lated. The tickets are then sorted by 
production order number, and held un- 
til the completed production order card 
is turned in by the stockkeeper. 


Labor Plus Burden 


The balance of the cost-finding pro- 
cedure consists of adding the total 
amount of money spent on each produc- 
tion order as represented in the daily 









































1 PRODUCTION ORDER 
Date Issued _Lfaf: Yo orpeR N@? 5154 
Part Name Base LAS LlW4 —— 
No. of Pieces _~7_ —_—__ Pattern No. _#45— 
Material _€Cxasr / Ren 
Totel Weight 424° tan Weighs — LF * cin 
Remarks 
INSPECTOR'S REPORT FOR OFFICE USE ONLY 
Total Number Hours GF 
Quantity Approved SF 
vieccemoeci Hours Per Piece - SLk 
Guat eene @ Totel DirectLabor - $ Sg \Fa~ 
Date _Ufefs Ld TotaiD.L.andBurden $ / 54 so 
By al = Prowl Unit Labor and Burden $ F092 
































Figure 1. 
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This production order originates in the shop with the superintendent: it acts 
as requisition on stockroom for material, on engineering department for the blueprint 

































Order No. 2224 

Part No F 1S 

Date /// s/o 
Maintea- 


Quantity }} Assembly | Bench Drill Grind Lathe Mill Paint Planer | Shaper 


2 TIME TICKET 
Clock No. JE Name J. B. Davis 











TOTAL 
ance HOURS 


” < | 2S 
J af 3 





















































i 
Use only one ticket for each order number. Write in any information for 
which checking space is not provided. Use reverse side if necessary. ZF 4 
Turn in time reports daily. Total Time 


Total Wages $__F|C/ 

















Figure 2. While the production order is circulating through the shop, time tickets are 
filled out by men working on job. From them payroll and labor distribution are figured 
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PART BASE CASTING No. 
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VENDOR INV. DATE QUANTITY IiCeEPER Z UNIT PRICE 


LAE 
vam .077_| Z4/ 


th @ 
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DATE P.O. NUMBER QUANTITY HOURS EACH | LABOR & BURCEN 


7 6/¥e 


MATERIAL UNIT COST 


74.07 

















Figure 3. Cost card completes the cost information and consolidates it with material 
costs. This summary card presents complete picture of the cost of manufactured parts 


of the information warrants. However, 
if a cost takes a decided “jump” over 
previous ones, an analysis of the daily 
time tickets may be made to show 
whether more time was consumed at the 
lathe, mill, or finishing bench than on 
former occasions. The information for 
such comparisons is readily available if 
the daily time tickets are stapled to- 
gether and filed according to part num- 
ber after the costs have been summarized 
on the production order. 


Complete Cost Picture 


To complete the cost information and 
consolidate it with material costs, the 
cost card shown in Figure 3 is used. 
Material costs are recorded when the 
vendors’ invoices are approved for pay- 
ment. Labor summaries are posted from 
the production order card. This sum- 
mary card, then, presents a complete 
picture of the costs of manufactured 
parts, and offers a ready comparison 
with previous lots made. The cost of a 
complete machine or assembly may be 
compiled by adding the costs of its 
component parts, and supplementing 
this total with the assembly labor which 
has been ascertained through use of a 
production order form in the usual way. 

One who contemplates using this 
method should notice that there have 
been no recapitulations of any detailed 
figures; only totals have been posted to 
the summary card. An ordinary calcu- 
lating machine is used to add the time 
and wage figures from the daily time re- 
ports. A calculator may also be used to 
divide the total wages by the number 
of pieces to get unit costs as well as to 
multiply the direct labor by the burden 
percentage rate to determine the unit 
“labor plus burden” amount. If a mul- 
tiplying and dividing calculator is not 
available, an ordinary slide rule gives 
results accurate enough for most cost 
purposes, 





time tickets thus sorted, and dividing 
this total by the number of pieces com- 
pleted. The resulting figure is the direct 
labor for each part, and must be in- 
creased by the necessary burden rate 
to absorb manufacturing expenses. This 
“labor plus burden” figure is entered in 
the space provided on the production 
order card. 

Some shops find it also desirable to 
know the number of hours consumed by 
the various jobs. This is readily ascer- 
tainable by adding the total hours on 
the daily time tickets and dividing by 
the number of pieces made. 

Note that no attempt has been made 
in the above outline to procure costs 
by operations. For the small shop, this 
often involves more work than the value 
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Writ a ew era of personnel adminis- 
tration brought in by organized labor, 
facts count more than opinions and 
guesses. It is impossible to use slipshod 
methods in handling workers. Collective 
bargainers must be shown. 

To function efficiently in their own 
group, union committees must deal with 
facts. They will be glad to accept the 
facts, for these facts often help them 
to save face. They, too, must report 
back to their group, and flimsy explana- 
tions will not be accepted for long. 

In this connection, seniority has be- 
come increasingly important to us in 
the past few years, probably because 
we must use it as an everyday tool. 
“The oldest man shall have preference” 
has changed many company policies 
regarding the transfer and promotion 
of personnel. And hasn’t it changed and 
complicated our methods of “person- 
- nel bookkeeping?” . 


The Seniority Question 


With the advent of horizontal-type 
unions in many industries there comes 
the over-all shop seniority list covering 
all workers in horizontal production 
jobs. At the same time, under certain 
collective bargaining contracts, comes 
the need for departmental seniority lists 
to handle certain situations. In a shop 
where it is necessary to shift men from 
one department to another for a short 
time to offset slumps and peaks in pro- 
duction, departmental seniority lists 
change before the ink used in making 
them dries. 

The perpetual inventory method out- 
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Figure 1. 
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These Personnel Records Stop 





Date 0. 
Chg. Shift|snift 


Looseleaf binders hold 30 or 40 departmental record cards to the page. 
overlap just enough to show line of information at top, including employee's name, clock number, shift, and date seniority began 









































Complete, easily consulted records on each worker take 
a little extra time to prepare but pay dividends in har- 
monious employee relations. When disputes arise over 
seniority, rates, transfers, the facts are right at hand 


R. W. GILLETTE 


Personnel Director, The Trane Company 
La Crosse, Wis. 


list, and names run down, according to 
the date seniority begins, to the young- 
est men at the bottom of the page. The 
large binders hold 30 to 40 records to 
the page, depending on the width of 
the records. In many cases a whole de- 
partment’s personnel can be seen at a 
glance, and with much vital informa- 
tion visible it is possible to correlate 
mentally such items as ages, wages, and 
seniority standing. Such a list shows up 
at a glance discrepancies that may take 
a lot of time to smooth out at the con- 
ference table. Foreseeing points of fric- 
tion and handling them before they be- 
come grievances is good management. 

Take a practical example: A man in 
department No. 2 is sent to department 
No. 5 for a week or so. The binder per- 
mits the record to be removed from de- 
partment No. 2 and all the cards shifted, 
so that even with a record missing there 
is no gap. The man’s record is then in- 
serted in department No. 5 list in chro- 
nological order with the date seniority 
begins. Again the binder permits the 
shifting of cards, allowing the edge of 


lined here, which is being used success- 
fully in our plant, solves that problem 
and gives additional finger-tip informa- 
tion, such as: 

1. Departmental seniority list. 


2. Visible name and clock number 
index. 


3. Visible wage rates. 

4. Visible labor distribution in shifts. 
5. Visible ages of men. 

6. Complete record of work history. 


7. History of employee layoffs and 
reinstatements. 


8. History of change in rates. 


First of all, to set up this method we 
purchased a binder of the type that per- 
mits rapid insertion of a record any- 
where in the list without handling all 
the other records. The top edge of each 
employee’s departmental work history 
card can be seen without thumbing 
through the whole departmental list. 
(See Figure 1). 

The oldest men are at the top of the 
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Seniority determines the sequence, and cards 
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Pp | Arguments 
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every record to show without rearrang- EXIT INTERVIEW 


ing every sheet on the page. 

In this manner a perpetual person- 
nel inventory is maintained even when 
many men are temporarily transferred, 
with a negligible amount of work in- 
volved. A foreman faced with the prob- 
lem of giving out overtime, or some 
other situation affecting departmental 
seniority instead of over-all seniority, 
has but to come to the personnel de- 
partment to determine at a glance how 
to handle the particular problem with- 
out breaking any agreement through 
inadequate information. 

The departmental work history form 
visible in Figure 1 has plenty of space 
to record changes in departments, shifts, 
wages, and any other pertinent informa- 
tion classified under remarks. In the 
upper left-hand corner, which is visible 
at all times, the year the employee was 
born is noted. This is desirable over 
writing in his present age, as the latter 
changes every year and would be more 
work to keep up to date. At the right of 
the employee’s name his present base 
rate per hour is penciled in. Above the 
“Date Seniority Begins” the numbers 2 
or 3 are in red pencil, indicating second 
or third shift; no figure in the space 
signifies day, or first, shift. This gives a 
visible list of night men, as well as day 
men, in seniority order. 

Probably you are wondering how we 
locate a man in a department when only 
the name or clock number is remem- 
bered. This goes back to the date when 
he gained seniority rights, when the 
data from his original application blank 
was transferred to a permanent em- 
ployees record arranged alphabetically 
in a visible file. Figure 2 shows the 
folding form used in this file. This per- 
manent record contains past history for 
the greater part. Practically the only 
changes on the card are those of 
addresses, special training, and on the 
back flap (Figure 2A) requests for 
transfers and their disposals, serious 
accidents. (Continued on page 154) 
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COMPANY TRAINING AND WORK RECORD 














TEST RESULTS 










Figure 2. Permanent employee record, 
kept in visible file, is a folding form on 
which all facts about each employee are 
kept, including previous employment and 
record with company. Back of form, 2A, 
Provides record of transfers, hobbies, 
accidents, employment termination 






















GENERAL REMARKS Foreman states he will make 









Figure 3. Extra form, which fits in visible 
file, is used to record ratings 
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Four 500-lb. hoists operate on oval track hung from roof trusses; 


hee 


S ~. 
ta: e.." 






power take-off is provided from bus duct which parallels rail 


In and Out by Rail and Hoist 


When Toledo engineers decided to bonderize scale parts, they shot at 


automatic handling, found it wouldn't work, came up finally with this 


2-man, 4-hoist department where flow is continuous and fatigue is out 


A BONDERIZING PROCESS was recently 
set up in our plant to protect our scale 
parts before painting. Since this was 
a new process, no savings over a less 
efficient method can be given. However, 
the scheme adopted is interesting in 
that it had to be a compromise between 
mass - production, automatic - materials 
handling methods and methods more 
appropriate to a medium-sized plant 
with a great variety of work to be run 
through the five tanks involved in the 
process. 

Some 15 to 20 different parts are 
bonderized. Batches are usually small— 
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W. J. BURR 


Metallurgist, Toledo Scale Company 
Toledo 


necessarily so, for several thousand 
variations are made from basic scale 
models. Not only was this a factor in 
the design of the materials handling 
system, but the variety in size of the 
parts to be treated was equally im- 
portant. The largest part is a cabinet 
42x 40x10 inches, and from this size 
the parts run down to those only 2 
inches in diameter, which have to be 
processed through the bonderizing tanks 
in baskets. 

While this variety in size and quan- 
tity precluded a completely automatic 
system of material handling, yet com- 
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plete automaticity was nevertheless con- 
sidered the ideal, and our solution 
pointed in this direction by observing 
the following principles: (1) The solu- 
tion must avoid fatiguing hand dipping 
on the part of the operators; (2) the 
parts must move quickly and _ pro- 
gressively from one tank to another, 
thus avoiding delay and _ excessive 
handling between tanks; (3) the tim- 
ing, particularly in the bonderizing 
tank, must be correct in order to condi- 
tion the part properly irrespective of 
shape and size. 

The five tanks, as examination of the 



























photographs will show, are arranged 
in an L shape with a mild hot caustic 
cleaning tank forming the base of the 
L. There is no reason, however, for this 
layout. The tanks could have been 
arranged in a straight sequence were 
it not that such an arrangement would 
have required space set aside for an- 
other department. But it does indicate 
that capacity may be increased by 
duplicating the present tank setup un- 
der the second straight section of the 
overhead handling system. 

After the caustic dip tank (all tanks 
are 5x 5x3 feet) is a hot water rinse 
and then the bonderizing tank; a cold 
and a hot water rinse follow along in 
succession. 

The materials handling involves 
loading, movement between the tanks, 
and unloading. Only the first and last 
require any special effort on the part 
of the two workers required to operate 
the system, and this is reduced to a 
minimum, for the hoists used may be 
operated to bring the loading hooks 
close to the skid containing the parts 
to be processed, or to the skid platforms 
upon which the completed parts are to 
be placed. 


A Continuous Process 


One operator moves the parts through 
the last two tanks and unloads; he then 
aids the other in loading and moving 
the parts through the first three tanks. 
Four 500-lb. hoists are suspended from 
an overhead oval H-track suspended 
from the roof trusses. When the rack 
attached to a hoist is loaded, it is moved 
in sequence through all the tanks be- 
fore the parts are removed. In fact, the 
process is so timed that loading and 
unloading are done during the 5 to 6 
minutes the parts are required to re- 
main in the bonderizing tank. The 
process is, then, continuous8—when one 
hoist with its load is moved forward, all 
others are advanced to the next suc- 
ceeding tank, and the operators are 
always busy with this cycle. 

For best results the parts should re- 
main in the bonderizing tank a pre- 
determined interval. To accomplish the 
desired results, and to relieve the work- 
ers of the necessity of planning this in- 
terval, an electric clock is set to ring 
every 6 minutes—or whatever interval 
is considered best for the work being 
processed. When this occurs, the oper- 
ators elevate the work by chain-pull 
controls suspended from each hoist and 
push the work manually to the next 
tank in line. 

The overhead track that carries the 
hoists over the tanks is 25 feet long 
with a radius of 3 feet at each of the 
four turns. The hoists are electrically 
operated vertically, but manually moved 
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Hoists are operated up and down electrically, but loads are moved manually from tank 
to tank. One man loads, moves parts through first three tanks; the second man moves 
parts through the last two tanks, then gives his fellow-worker a lift whenever he can 


from tank to tank. A power take-off is 
provided from a bus duct which par- 
allels the H-member. The switch from 
the power duct is attached to the hoist 


dolly on the track by a chain con- 


nection which permits movement back- 
ward or forward. Some difficulty was 
encountered at first in getting this 
arrangement to function properly, but 
a 4-ft. radius of the power duct—again 


at the four turns—eliminated ll 
troubles. 

The advantages of this method should 
be obvious. With a minimum of invest- 
ment we have continuous processing of 
parts in a great variety of sizes and 
quantities, and in the time best suited 
to each part. Fatiguing lifting has been 
eliminated. The department is clean, 


orderly, and dry. 


More Work for Dull Months 


KARL A. PRICE 


Superintendent, Plant Printing, The Todd Company 
Rochester, N. Y. 


Employee’s suggestion results in good-will-building experiment that 
has transferred a substantial part of the peak load to duller months 


One OF. THE BARRIERS to even flow 
production and maximum plant eff- 
ciency is the annual high-low productive 
cycle caused by seasonal demands. Con- 
cerned by the waste and inefficiency 
attending the extremes of this cycle, 
as well as the possible ill-will incurred 
by delayed deliveries in peak periods, 
our company has developed a program 
designed to equalize these alternating 
rush and slow periods and at the same 
time build customer good-will. While 
no two businesses are alike, the basic 
elements of the experiment should be 
applicable in most industrial plants 
where cycle is an important factor in 
the production rate. 

The seasonal problem is, of course, 
one that puzzles many and various types 
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of business, and each business encoun- 
ters its own peculiar difficulties. The 
Todd Company is no exception. For 
example, commercial check business 
has always been seasonal, with most 
firms filling their requirements around 
the first of the year. As the result we 
found that 40 per cent of all commercial 
check deliveries were scheduled within 
a 90-day period. 

While the plant could easily handle 
the total business if it were distributed 
more equitably throughout the year, 
the dislocation caused by this 60 per- 
cent overload for a three-month period 
not only made the maintenance of maxi- 
mum efficiency more difficult, but also 
disrupted the routine in the company’s 

(Continued on page 156) 
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Management Shorts 


Readers are invited to contribute brief articles, illustrated when possible, reporting 
out-of-the-ordinary management accomplishments. Accepted articles will be paid for 


EMPLOYEE RELATIONS AND SAFETY 


Safety Thermometer 
L. BARDSLEY 


Paper Mill Department, Johns-Manville 
Corporation, Pittsburgh, Calif. 


To create interest in safety in the de- 
partment under my supervision, I have 
used pictorial drawings which I made 
myself, to put over safety ideas. When- 
ever I see an employee working under 
unsafe conditions, I call his attention to 
the hazard at once, and later, in my 
spare time, draw a cartoon depicting 
the unsafe practice. This cartoon is 
posted on the department safety bul- 
letin board. As these drawings illustrate 





familiar equipment and conditions, I 
believe they are more effective than the 
general safety posters. 

To keep employees informed regard- 
ing our “No Lost Time” record, I de- 
signed an indicator, which is changed 
each week. I outlined the shape of a 
thermometer on a piece of 10x24-in. 
cardboard. The scale was divided into 
52 parts, one for each week in the 
year. An adjustable red stripe forms 
the center. 

On the left side is a movable arrow 
to show the longest no-lost-time period 
within the year. If a lost time accident 
occurs, the red stripe is set back to 





PAPER MILL 
SAFETY THERMOMETER 
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HOW’S YOUR HEALTH ? 


The red stripe indicates 
a continuous no-lost-time 
record. The arrow shows 
the longest period to date. 
Each space equals one week. 











zero. The arrow remains at the high 
point, until the red line reaches that 
position again. So far the arrow and the 
red stripe have advanced together to- 
ward the top. 


Hand accidents may be 
more severe because of rings 
worn. During working hours 
it’s better for employees to leave 
their rings off. 


Knotted Ropes Safeguard 
Overhead Obstructions 


S. H. Coteman, Roanoke, Va. 


Saving fingers is the duty of this Westinghouse photocell guard. Operators of punch 
presses and similar production machines are all too often hurt through carelessness or 





Hanging obstructions such as the ex- 
tension stems and wheels used to op- 
erate overhead valves from the floor are 
found in almost every plant. They are 


undue haste. If this man reaches too far into the innards of his press, he will break 
a beam of light and prevent it from starting. Response is instantaneous. The unit is 
compact and inexpensive, and provides the assurance of safety that human life deserves 
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often responsible for painful, perhaps 
serious, accidents especially when they 
are suspended in passageways at an 
elevation above the floor level about on 
a line with the average person’s fore- 
head. Since these obstructions are com- 
monly found hanging just above the 
line of straight-ahead vision they may 
not be seen and even persons who are 
familiar with their location often for- 
get about them, particularly when they 
are in a hurry. 

From a safety standpoint the pres- 
ence of these skull crackers is bad 
practice. When designing new plants 
every effort should be made to see that 
they are eliminated. In older plants, 
however, the piping or structural 
changes required to do away with such 
hazards are often prohibitively costly 
and some inexpensive form of safe- 
guarding must be considered. 

A method of guarding valve wheels 
and other objects, which is used with 
success in a’ well-known plant, is shown 
in the sketch. Following the practice 
of the railroads, this company guards 
all overhead obstructions by means of 
knotted ropes or ticklers suspended 
from suitable frames. 

Such ticklers have also proved valu- 
able on plant walkways that cross rail- 
road sidings, and immediately outside 
doors opening on roadways carrying 
heavy vehicular traffic. 


Watchmen in a New Jer- 
sey plant are given weekly 
quizzes on fire protection. 





MATERIALS HANDLING AND LAYOUT 
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Automatic Sampler for 
Screw Conveyor 


A. S. RockMAN 


Maintenance Superintendent 
Universal Atlas Cement Company 
Northampton, Pa. 


Often it is necessary to obtain a con- 
tinuous, uniform sample of the ma- 
terial handled by a screw conveyor. If 
for any reason this sample cannot be 
secured through the customary small 
hole in the bottom of the conveyor 
trough, we obtain it by means of a 
small spoon or cup attached to the 
periphery of the conveyor flight, which 
throws uniform amount of material 
at each revolution through slot in the 





stopping work? 
. Are you a good mediator? 


oo 3 





Management, How Good Is Your Control? 


Ask yourself these questions to check up 


6. PERSONNEL RELATIONS 


1. Do your men seem content in their work? Can you add to their satisfaction? 

2. Are you a sympathetic listener? Are you interested in helping your men? 

3. If you can’t answer their questions, or otherwise help them, do you know 
to whom they can be referred for the answers they seek? 

4. Are you willing to listen te suggestions? 
practical? Do you give credit where credit is due? Do you explain 
tactfully why a particular suggestions is impractical? 

5. Do you “fight” for the welfare of your men? Are they aware that you do? 

- Do you set a proper example to your men? As to tardiness? Starting and 

Attention to work? 


. Do you keep your men on good terms by ironing out their differences? 

. Do you record your valuation of your men’s temperament and attitude? 

10. Are you always on the lookout for the dissatisfied man or troublemaker? 
What do you do with him when you discover him? 


Next Month: Records 


Prepared by Harpinc Paumer, Industrial Engineer 
Lockheed Aircraft Corporation, Burbank, Calif. 


Do you adopt them if they are 


Attitude? 
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side of the trough into a sample box. 
This spoon is made of a piece of 
pipe cut lengthwise and attached to 
the flight parallel to the axis of the 
conveyor. Length of the pipe and width 
of the slot are determined by the 
amount of sample required. The tra- 
jectory of the material, which fixes the 
location of the bottom of the slot, is 
determined by the speed of the con- 
veyor and the nature of the material. 
The bottom of the slot can be adjusted 
by means of a movable piece of metal 
attached to the side of the trough. 
This sampler cannot be used if the 
conveyor carries material above the bot- 
tom of the slot. Such a condition can 
be remedied by increasing the diam- 
eter of the conveyor at this point, or 
increasing the pitch of the flight. 


Lets a Conveyor Chain Do 
the Heavy Pushings 


SOURCE 
Link-Belt Company, Chicago 


Mathews Cotton Mill, Greenwood, 
S. C., was faced with the problem of 
lightening the job of pushing trucks 
carrying 500-lb. bales of cloth up a 





20-deg. slope, 30 feet long. The rise 
extended from ground level to the first 
floor or platform level, at which point 
the cloth was placed in trucks or rail- 
road cars for shipment. 

Installation of a conveyor-type truck 
haul solved the problem. The hauling 
is done by a power-operated conveyor 
chain having pusher links at suitable 
intervals to engage the truck axles. 
Two truckloads can be moved by the 
conveyor at one time. As shown in the 
picture, the attendant now holds or 
guides the truck handles as these heavy 
loads are boosted up the incline. 
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From Five Days to Six or Seven 


I noustries ACTIVE in the national de- 
fense program which have hitherto been 
operating on a 5-day basis are able 
to increase production rapidly by oper- 
ating either 6 or 7 days per week. It 
is one way to get quick results. 

This method of expansion involves 
two major problems: (1) Obtaining 
additional operators and training them; 
(2) scheduling the working time of the 
operators so that overtime work is 
avoided. If this is handled properly, 
it is likely that unit costs will be lower 
after the training expense ceases than 
before the expansion took place, owing 
to the fact that fixed charges are 
spread over a greater volume of pro- 
duction, something that does not occur 
when expansion is accomplished by 
providing additional facilities. 

Going from 5-day operation to 6- or 
7-day operation without undue confu- 


Simplest way to increase output rapidly is to jump from 


five days to six or seven. This form reveals hiring and 


training needs, helps to schedule work without overtime 


R. O. BODEN 


Methods Engineering Council, Pittsburgh 


sion is largely a matter of proper ad- 
vance planning. In this connection, the 
form shown will be found most helpful. 
To use it, each activity is surveyed sepa- 
rately. From the number of operators at 
present engaged on the work, the num- 
ber required for either 6-day or 7-day 
operation may be determined. For every 
5 operators required for 5-day opera- 
tion, 6 will be required for 6-day opera- 
tion and 7 for 7-day operation, if all 
are to work only 40 hours per week. 


Analysis of this press group shows that for 7-day operation at 40 hours per man the 10 
operators must be increased to 14. Three of the 4 new ones are to be upgraded from other 
departments and replaced; fourth must be hired. Work schedule tells each man which 
days he works. Employment department has a summary of transfer and hiring needs 


PERSONNEL REQUIREMENTS 


Group or Section 





No. 


Name 


Press — 
No. Additional Operators = _7_ 


Shift 


Day Operation__4 


WORK SCHEDULE 


Mon. Tue. 


Sun. 


TOTAL 


*P —On Job at Present 


T = Transfer from Another Job 


To 


From 


Wed. Fri. 


Thur. 


H = New Operator to be Hired 


No. 


When the number of operators employed 
for 5-day operation is not an even mul- 
tiple of 5, the manner in which the 
fractional operation theoretically re- 
quired for 6- or 7-day operation will be 
handled, must be decided in accordance 
with individual conditions. 

With the number of operators deter- 
mined, the next step is to list the oper- 
ators by name and check number. The 
operators at present on the work present 
no problem. The additional operators 
may be obtained either by transferring 
from other work or by hiring new 
people. Transfer is usually the pref- 
erable procedure, for upgrading present 
employees has a favorable effect on 
morale. The column marked by an aster- 
isk is used to denote the present status 
of every operator who appears on the 
form, P designating an operator em- 
ployed on the job at present, 7 one 
transferred from another job: and H 
a new operator to be hired. No name 
or number, of course, appears for the 
operators who are to be hired. 

The 7’s and H’s are important, for 
they denote the necessity for training. 
The H’s also indicate the hiring job 
faced by the employment department. 
Because of the importance of this, in- 
formation concerning employees to be 
hired or transferred is summarized at 
the bottom of the form. 

The final step accomplished by the 
form is to provide an opportunity to 
lay out the work schedule for each 
operator. This is merely a matter of 
filling in the columns headed by the 
names of the days of the week in such 
a manner that each operator works but 
5 days a week, and so that there are 
the same number of operators scheduled 
to work each day. 

When the form has been completely 
filled in, it tells all concerned just what 
must be done to expand. The employ- 
ment department knows just how many 
operators must be hired and for what 
jobs, the training problem is clearly 
outlined to those responsible for train- 
ing, and the work schedule tells each 
operator exactly when he is expected 
to report for work. 
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MAINTENANCE AS THE EDITORS SEE 


Industrial Plant Maintenance 
Is Big Business 


ANYONE WHO QUESTIONS the magnitude or importance of 
the maintenance function may well ponder the state- 
ment by Steel Facts that in 1939 the steel industry spent 
approximately $247,000,000 for the repairs and mainte- 
nance necessary to keep its manufacturing plant and 
equipment in good working order. 

Wages were the largest single item in these expendi- 
tures. Cost of supplies and freight charges for their trans- 
portation also ran into important figures. 

Expressed in other terms, in 1939 the cost of plant 
upkeep amounted to about $6.30 per net ton of the fin- 
ished steel produced. In each of the two preceding years 
the cost of plant upkeep was about $7.10 per net ton. 
For the past three years repair and maintenance costs 
have been about 9 percent of the revenue from sales. 

That is what it costs a single industry—one of the 
largest to be sure, but only one—to maintain its plants 
and equipment. The size of the bill that all manufacturing 
industry pays for maintenance can hardly be estimated, 
but it is obviously of huge proportions. 

To direct operations of the magnitude indicated by 
such expenditures so that there is maximum efficiency 
and minimum waste calls for managerial and engineering 
ability of a high order. 

Industrial plant maintenance is big business and 
must be so handled. 


Don’t Let the New Duties 
Crowd Out Old Ones 


NEW DUTIES and responsibilities are daily being placed on 
maintenance. All are important in varying degree. Mean- 
while old duties and problems still require frequent, if 
not daily, attention. They too are important, but there is 
danger that they will be forgotten or overlooked in the 
welter of things that at the moment seem to be of more 
consequence. 

There is waste prevention, for example. The fact 
that orders are piling up does not constitute any reason 
or excuse why electrical energy, water, gas, or other 
services should be wasted. Economy in the use of all 
supplies and services is just as important now as ever. 

Safety, too, is something that never dare be neglected. 
Today all aspects of safety work, and the maintenance 
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department is deeply concerned with many of them, are 
of vital importance. First, the full output of every worker 
is needed in the interest of the national welfare. On the 
other hand, among those who have found employment of 
recent months there are many who have never worked in 
a factory and are therefore less familiar with hazards 
than are older, more experienced operators. These new- 
comers must be taught to work safely, and meanwhile be 
protected in every way possible. 

Then there is the matter of good housekeeping, with 
all that it means in the way of employee morale and 
reduced fire and accident hazards. Keeping a plant neat 
and orderly isn’t something that can be done once and 
for all. It is a job that must be done all over again, every 
working day. But, no matter how much effort is needed to 
do the job, it is worth all it costs, and more. 


Maybe the Night Shift 
Needs More Light 


NECESSITY OF NIGHT WORK in order to meet demands has 
forcibly brought home to more than one plant the fact 
that its lighting equipment is inadequate. Lighting that 
is deficient in quality or quantity is likely to be expensive 
under any circumstances, but it may be tolerable when it 
is required only during the last hour or so of the day. 

The situation is entirely different when operators are 
required to work under it for hours at a time, at night. 
Then the effects of eyestrain and the inability to see details 
sharply show up inevitably in various ways, notably 
defective workmanship and increased spoilage. 

Several factors may contribute to these costly condi- 
tions, but in many instances poor lighting is the principal, 
perhaps the only, cause. That fact may be overlooked 
while remedies are sought in other directions. 

Whatever excuses for poor lighting may have existed 
are of little weight now. Certainly suitable equipment and 
knowledge of how to apply it are not lacking. During 
recent years lamp manufacturers have developed some 
new lamps and considerably stepped up the efficiency 
of the ordinary filament type. Those who make reflectors 
have kept pace with these developments. Easily obtained 
tables give the recommended intensity of light for a great 
variety of operations. Expert advice may be had for the 
asking. 

A lighting survey is very much in order when pro- 
duction complains that the output of the night shift is 
inferior in quality or amount to that of day workers. 
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SELECTION + INSTALLATION + INSPECTION + UPKEEP - ORGANIZATION 


An intruder who values his skin will think twice before venturing into the bright expanse of light that surrounds this plant 


Floodlight to Stop Intruders 


Severar PRINCIPLES must be kept in 
mind when designing an installation 
of protective floodlighting. Each of 
these principles applies equally to each 
of the four types of protective lighting 
covered here. 

First, the system must discourage 
attempts at entry. If the would-be 
intruder is prevented by means of 
glare from seeing into the property, he 
is uncertain of the guard’s where- 
abouts and is unlikely to attempt to 
enter. Or if the property is so well 
lighted as to make detection seem in- 
evitable, the saboteur is almost certain 
to remain outside. 

Second, the lighting should be such 
as to make detection a certainty if a 
prowler tries to enter. Accomplish- 
ment of this objective depends en- 
tirely on the engineering of the light- 
ing layout. A single flaw may make 
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Make sure your lighting system will: (1) Discourage all 


attempts to enter; (2) insure the detection of intruders; 


(3) help watchman and hinder intruder; (4) be dependable 


J. W. STEINER 


Application Engineer, Westinghouse Electric & Manufacturing Company, Cleveland 


the entire installation worthless as 
night-time protection. 

Third, make the lighting aid the 
watchman and hinder the intruder. For 
example, glare may perform that dual 
purpose. Furthermore, provision of 
vertical illumination values somewhat 
above those on the ground facilitate 
the watchman’s visibility of the 
prowler, while making it difficult for the 
prowler to move rapidly on relatively 
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dark and unfamiliar ground. See the 
table for recommended foot-candles. 

Fourth, the lighting installation must 
be reliable in every detail. Failure 
of a single lamp must not open a dark 
passageway over the fence or provide 
a shadowy hiding place within the 
property. Obviously, too, the power 
supply, circuits, and control must be 
well protected and entirely dependable. 

Since it is of primary importance to 
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HS — Aorizontal- 





M — Medium-beam floodlight~ 
W — Wide-beam floodlight 
spread - 





mM floodlight 























detect the saboteur before damage is 
done, adequate boundary lighting is 
the first step. Boundaries usually are 
fenced, but in any event the approach 
area must be lighted, as well as the 
actual boundary or fence line. The 
purpose is to provide visibility of the 
prowler for a maximum time during 
attempted entry. One method that 
usually provides the most effective 
lighting for boundaries and should be 
used wherever practicable, consists of 
placing horizontal spread-beam flood- 
lights in groups of two about 20 or 30 
feet above the ground and from 50 to 
80 feet inside the boundary. 

Spacing will vary from 100 to 175 
feet, depending on the horizontal 
spread of the floodlight beam selected, 
size of lamp, and whether dual cover- 
age is desired. In general, beams from 
adjacent units should overlap by at 
least one-fourth of the boundary cov- 
erage per unit. Directed at the bound- 
ary, these units make it impossible for 
would-be intruders to see into the 
property because of glare. At the 
same time a guard can easily detect 
persons within 10 or 15 feet inside the 
fence, or 50 feet or more outside it. 
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For protective purposes this lighting system is every bit as good as daylight. 













Spacing depends on fence distance, 
floodlight size, beam spread, and where 
units may be mounted conveniently on 
present structures. 

This method is ineffective, of course, 
if the fence happens to be solid and 
screens the light. 


If Fences Are Far Away 


A second method may be used where 
fences are some distance from build- 
ings and working areas, or, conversely, 
where buildings are too close to fences 
for the first method to be used. It 
involves locating two narrow. or 
medium-beam floodlights per location 
on 25-ft. poles at intervals of 250 to 
450 feet along the fence line, depend- 
ing on lamp size and local conditions. 
Usually 500-watt units may be spaced 
200 to 300 feet, and 1,000-watt units 
at 350 to 450 feet. Pointing these units 
in opposite directions and slightly out- 
ward gives coverage of 10 to 15 feet 
inside and 40 feet or more outside the 
boundary, while the guard patrolling 
about 40 feet inside remains concealed. 
As a rule the poles may be placed 5 
or 10 feet inside the fence, unless solid 


Keeps outsiders from seeing in, insures detection 








fencing (board) requires that poles 
be erected at the fence line to avoid 
shadows outside. 

The third method is similar to the 
second and utilizes fence-line poles 
supporting asymmetric-spread _ street 
lighting luminaires 25 feet above the 
ground. This method is applicable 
particularly where it is essential to 
avoid glare along adjacent roadways 
or railroads. If properly shielded, such 
units may be used where light must not 
fall in windows of next-door buildings 
or homes. 

Poles should be spaced about 75 feet 
apart for 300-watt lamps and about 
125 feet apart for the 500-watt size. 
They may be placed from 8 to 12 feet 
inside the boundary, with the units 
supported on 4-ft. brackets extending 
toward the boundary. Here again, 
units should be at the line if the fence 
is solid. 

This third method should be utilized 
also where a building face forms the 
property boundary, the units being sus- 
pended on 4-ft. brackets from the 
building and covering the entire ap- 
proach areas up to the building face. 
Where the boundary is a waterfront, 
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the first method may be used-if no 
shadow is cast over the water by the 
seawall or bank. If they are high 
enough to cast an appreciable shadow, 
however, it is recommended that poles 
be placed within 10 feet, or close 
enough to avoid shadows and that 
wide-beam floodlights be used. Di- 
rected almost perpendicular to the di- 
rection of river traffic, and mounted 30 
feet high or more, these units may be 
arranged to afford coverage 50 feet or 
more out over the water with no glare 
to navigation. 

Waterfronts are favorite approaches 
for saboteurs, and require special con- 
sideration. 

Assuming that the boundary lighting 
has been covered, it is then necessary 
to give special attention to authorized 
and unauthorized entrance points. The 
former includes gates and boundary 
building entrances where authorized 
persons may enter at night and watch- 
men are usually in attendance. Here 
sufficient light should be provided to 
permit quick recognition of anyone 
within 50 feet or more in any direction 
from the gate. Protection may be af- 
forded by wide-beam floodlights rated 
500 or 1,000 watts, mounted 25 feet 
above ground on poles or convenient 
buildings. 


Unauthorized Entrance Points 


The second group, unauthorized 
entrances, includes normally locked 
gates, siding entrances, shrubbery or 
tree groups near fence lines, material 
storage piles, earth banks, or any 
points where entrance might be simpli- 
fied by fence conditions or shadow 
areas. ere, too, wide-beam flood- 
lights mounted nearby, or narrow-beam 
units farther away but directed to 
cover the area around the vulnerable 
spot, afford protection. Lighting 
should be of detection intensities but 
need not necessarily be high enough 
for quick recognition. 

The next step is to give special pro- 
tection to apparatus or structures of 
particular strategic importance to the 
plant, such as _ substations, power 
houses, fuel or explosive storage. The 
apparatus itself should not be high- 
lighted, but areas around and up to it 
should be covered. Frequently it can 
best be done by locating medium- or 
wide-beam units, directed outward, on 
the structure or on poles. 

Remember that lighting apparatus 
facilitates the saboteur’s work, whereas 
lighting the approaches hinders it and 
facilitates his detection. Substation 
structural work, usually lighted for 
servicing, requires supplementary ap- 
proach area lighting. 

Depending on the strategic import- 
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ance and vulnerability of the plant, the 
extent of guard boundary patrol, and 
so on, it is frequently desirable to light 
the entire property. This is particu- 
larly true where there are numerous 
passageways and other normally 
shadowed places. Principles involved 
are similar to those applied to ordinary 
yard lighting for operation at night, 
although illumination may be of lower 
values. Complete coverage is essential. 
Usually building locations may be 
chosen for mounting flood-lights of 
proper beam spread for complete cov- 
erage, but poles must be used if neces- 
sary to reach every point. Each pole 
may support several wide-beam flood- 
lights, from 35 to 50 feet above the 
ground. 

Height and spacing of building- 
mounted floodlights will depend on the 


cation. For protective installations it 
is highly important that the unit be re- 
liable and easily serviced. Flood- 
lights should preferably be of the 
heavy-duty type, offering maximum 
resistance to weathering and_ to 
mechanical damage such as might be 
caused by missiles. All units should 
be provided with hinged doors and 
with high-efficiency, long-life reflectors. 

Glass reflectors may not be desirable 
since a missile may incapacitate the 
unit for several nights or until a new 
reflector can be obtained, whereas a 
metal reflector unit would require re- 
placement of the lamp only. Careful 
consideration may sometimes have to 
be given to special surfaces resistant to 
local atmospheric conditions. 

Supply and control circuits may be 
designed to suit local requirements, but 





Recommended Foot-Candle Values for Protective Lighting 


Minimum Average Maximum 
BOUNDARY LIGHTING 

Horizonal 

ee ere 0.01 0.05 0.2 
Vertical 

Detection values .............. 0.1 0.2 1.0 

Recognition values .........+. 1.0 1.5 2.0 

AREA LIGHTING 

Horizontal 0.1 0.2 1.0 


This table is intended to indicate ranges rather than specific values, which depend 
on sarrounding brightness, distance from which area is viewed by guards, and 


other factors. Figures may 


be compared with full moonlight which reaches a 


maximum of approximately 0.025 foot-candle. 





yard and building dimensions, location 
of obstructions, and other factors. 

Emergency lighting falls into two 
classifications: The first calls for a 
high intensity of light directed by the 
guard to cover a small area at any 
point where he may suspect the pres- 
ence of a prowler. For this purpose 
it is recommended that a searchlight 
be placed on top of the guardhouse or 
at some other convenient location com- 
manding critical areas. The unit may 
be controlled from within the building 
on which it is mounted by means of a 
pilot house control system. 

The second classification of emer- 
gency lighting covers conditions arising 
from fires, explosions, accidents, or 
gathering of unruly crowds. To meet 
these contingencies it is suggested that 
a number of wide- and narrow-beam 
floodlights with adequate extension 
cords be provided. 

The primary requirement for any 
lighting unit is that it should meet the 
photometric requirements of the appli- 
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careful attention ought to be given to 
protection of wiring. Underground 
systems are to be preferred, with cir- 
cuits above ground in conduit or inside 
poles. Control and junction boxes must 
be adequately protected. Overhead 
lines should be high, and not accessible 
from pole steps or fence tops. Use of 
a loop circuit to prevent failure of the 
fence-lighting circuit is frequently de- 
sirable. It may sometimes prove eco- 
nomical to use series circuits where 
units of the street-lighting type are 
used. 

Control should be centralized and 
may be operated by pushbuttons, time 
clocks or photocells, although auxiliary 
manual control should always be pro- 
vided. It is obviously important that 
the control be completely protected. 

Power must be supplied from the 
most reliable source available, and 
selected parts or all of the installation 
should be equipped with automatic 
switchover to a standby source in the 
event of failure. 
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Put Power Factor Up, Bills Down 


Shifting motors around and 
putting in 261 capacitors 
plus 3,700 horsepower in 
synchronous motors upped 
power factor to 94 percent, 
reduced bills 12 percent 


J. G. CROWL 


General Electrician Foreman 
Caterpillar Tractor Company 
Peoria, Ill. 


Power Factor is the half-orphan of a 
manufacturing plant. It is something 
that shows up in only two places—on a 
power factor meter and on the electric 
power bill. 

Our power factor really got out of 
hand a few years ago. The plant was 
growing rapidly, new products were 
being designed, processes were being 
changed, and machine lines were being 
laid out to meet their requirements. The 
electrical department, like everybody 
else, was snowed under. When a breath- 
ing spell eventually came, somebody de- 
cided it might be well to check our 
power factor, since the utility company 
was charging a heavy penalty on the 
bill each month. 

Sure enough, the over-all reading for 
the plant was down around 80 percent. 
On some of our lines it was so low that 
we could not read it on our power factor 
meter which was calibrated only down 
to 50 percent. 

As our first move we purchased a new 
power factor meter, an ammeter, and a 
voltmeter, all of the recording type. We 
built a rubber-tired instrument cart for 
testing, and installed these instruments 
on it. Then we set out on a tour of the 
plant to find out whether the size of the 
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Capacitors are installed in small groups overhead on roof trusses close to distribution 
cabinets, where they will be well out of the way but readily accessible for inspection 


motor fitted the load on each machine. 
It was not so tough a job as it sounds, 
because before checking the individual 
machines in a line the power factor of 
that circuit was determined. If the 
power factor was well up toward where 
it should be, we skipped to the next cir- 
cuit, and checked individual machines 
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only when the circuit reading demon- 
strated the need for doing so. 

As standard practice the tester went 
to the foreman of a machine department 
and found out when the line would be 
handling the heaviest work that ever 
comes to it. For example, a line ma- 
chining diesel engine blocks may be 





























working this week on four-cylinder 
blocks, and next week on eight-cylinder 
blocks. There is a lot of difference be- 
tween these blocks in the surface to be 
machined with, say, a face miller, and in 
the load on the motor. Since we cannot 
expect an even load on such a line, we 
must reconcile ourselves to operating 
each machine with a motor adequate io 
handle the heaviest work. This means 
jit is overmotored and operates at a low 
power factor on lighter loads. That is 
why our testing was done uncer top- 
load conditions. 


Three Readings in 24 Hours 


It was our regular procedure to leave 
the instrument cart at the machine for 
a full eight-hour period, to observe the 
effects of dulling tools and variations in 
the hardness of the metal. Three read- 
ings were taken in 24 hours, since all 
three shifts of electricians made motor 
tests. 

More machines were found to be 
underloaded than overloaded, of course, 
but there were plenty of both. Alto- 
gether we had to shift motors on ap- 
proximately 10 percent of all machines 
in the plant. We usually gave a motor 
up to a 10 to 15 percent overload, and 
then set the relays to kick off at 25 
percent overload. 

The reasons why our power factor 
was so low may be found in a number 
of specific conditions. One reason is 
the overmotoring of new equipment, 
formerly a common practice of tool 
manufacturers but now less evident. In 
fact our tests show that equipment pur- 
chased nowadays is more likely to be 
under- than overmotored. 

Another cause is moving a machine 





(_ MAINTENANCE SERVICES _ } 





and changing its duty. For example, a 
given tool may be used regularly on a 
job that imposes a 10-hp. load. Then 
that operation is abolished or is taken 
over by another tool, and the machine 
is transferred elsewhere. Here the new 
duty requires only a 5-hp. motor. Unless 
the shift is caught in time by the elec- 
tricians, the power factor in the new 
location is pulled down perceptibly. 

A variant of the same condition, but 
one about which we can do nothing if 
the machine is properly motored for its 
maximum load, is the shift of work al- 
ready referred to. That is, a machine 
pulls 10 horsepower this week, 5 horse- 
power next week, and then goes back to 
10 the following week. 

It has not been possible to determine 
precisely how great an improvement 
came from our survey and the resultant 
motor changes, because of other factors. 
About the time the motor survey was 
started we purchased a 10-kva. capaciter 
and put it on a 440-volt feeder circuit in 
the machine shop, to see how it would 
stand up. Over week-ends the voltage 
may temporarily build up considerably, 
and we did not want a capacitor that 
would short-circuit itself out of service. 

This capacitor worked out satisfac- 
torily, so over a period of about three 
months we added 250 capacitors of the 
same size and subsequently put in an- 
other 10, so that all told we now have 
261 capacitors, all of 10-kva. rating. 
By the time we had completed re-motor- 
ing and installing the capacitors, the 
power factor was in the upper 80’s. 

When we started to correct our power 
factor, we had only a few synchronous 





This cart, equipped with recording meters, is an invaluable ally in the battle against 


low power factor. 
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motors. These included a 75-kw. syn- 
chronous motor-generator set for oper- 
ating cranes and magnetic chucks, and 
two 700-hp., 4,C00-volt synchronous mo- 
tors driving air compressors. The light- 
ing system and electric furnaces oper- 
ate, of course, at 100 percent power 
factor. 

After installing capacitors and re- 
motoring those machines that required 
it, we began hunting for places to use 
synchronous motors. A few places were 
found for comparatively small units, as 
on bulldozers, presses, and certain heavy 
machine tools. All told these applica- 
tions amounted to about 300 horse- 
power. We put another 700-hp. synchro- 
nous motor on an air compressor, and 
two others of 300 horsepower apiece on 
smaller compressors. 

Induction heating was then intro- 
duced, and we installed two generators, 
each driven by a 600-hp. synchronous 
motor. Later another induction heating 
unit was installed, which required a 
900-hp. synchronous motor. 


Standardized Lighting 


Next we standardized on mercury and 
fluorescent lighting fixtures that have 
a high power factor reactor. They cost 
a little more, but in our plant are cer- 
tainly worth it. By the time we finished 
making sure that the lighting units were 
right, our power factor -was up to 94 
percent. Since then our efforts have 
been directed toward holding it there. 
Actually, from time to time it drops off 
from 94 percent. If we do not discover 
that fact first in our routine testing, we 
find it on the month’s bill for power; 
then we start out to find and correct the 
cause. This is done by putting the test 
instruments on the distribution lines 
and tracing the trouble back to its 
origin. 

Power factor is now pretty well under 
control, but we have to keep after it. 
Recently, for example, we purchased an 
inkless, split-core-type recording am- 
meter, which is kept continuously in 
service in checking machine motoring 
and detecting overloads on transform- 
ers. And it is distinctly profitable to 
keep one electrician continuously look- 
ing for power factor trouble, and either 
correcting it or reporting back so that 
the necessary steps can be taken. 

Our plant has a total demand that 
exceeds 14,000 kilowatts. Savings due 
to correcting power factor average 
around 1% percent of our current cost. 
That might not be worth much trouble 
on your home lighting bill, but it cer- 
tainly is worth a lot of effort in a large 
industrial plant. 
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Buff face brick and limestone, combined with continuous projected steel sash, form 


A NUMBER of noteworthy features 
have been embodied in the new plant 
that has been erected by the Square D 
company to house its Milwaukee offices 
and all production facilities of its In- 
dustrial Controller Division. Contain- 
ing 125,000 square feet the new plant, 
which was designed and built by the 
Austin Company, will increase produc- 
tive capacity 50 percent. 

The new offices are air conditioned by 
two units, each of 9,000-cfm. capacity, 
installed alongside the wall that sepa- 
rates the plant and office areas. Water 
at a temperature of 50 degrees Fahren- 
heit, pumped from a deep well, is used 
for cooling. After it passes through the 
sprays in the conditioning chamber the 
water is pumped to a standing pond on 
the office roof where it serves to reduce 
considerably the cooling load in sum- 
mer. From this pond it overflows to 
pipes connecting with the lawn sprink- 
ler system and is used for watering the 
grounds, or is discharged into the sewer. 

Lighting of the offices is accomplished 
by indirect lighting fixtures and sky- 
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lights having concealed bulbs that are 
turned on by phototube controls to in- 
sure a minimum of 35 foot-candles at 
desk level when natural light falls below 
a certain intensity. 

A basement extending under the en- 
tire office section will be utilized by a 
cafeteria for employees and for the stor- 
age of files and records. 


For Straight-Line Production 


The manufacturing area has been laid 
out for straight-line production in two 
60-foot monitor bays and three 40-foot 
low bays with columns on 40-foot cen- 
ters lengthwise of the building. It ex- 
tends a distance of 380 feet beyond the 
offices. Wide column spacing was facili- 
tated by the use of welded trusses 
throughout the building. 

Ample daylight is provided through 
the 6-ft. 7-in. runs of monitor sash and 
10-ft. 314-in. runs of continuous side- 
wall sash that completely surround the 
plant. From 25 to 35 foot-candles of 
light is provided for night work by 500- 


an impressive facade across the office section 







watt Mazda lamps in standard RLM re- 
flectors, spaced on 12x13-ft. centers. 

The plant is heated by thermostatic- 
ally controlled ceiling-projection-type 
unit heaters placed at 17 locations 
throughout the plant. These heaters 
have a combined capacity of 5,638,000 
British thermal units, and a blower ca- 
pacity of 82,300 cubic feet per minute. 
They are served by two completely au- 
tomatic oil-burning boilers with S.H.B.I. 
steam rating of 18,220 square feet each. 

A separate oil-fired boiler for gen- 
erating process steam, rated about 35 
horsepower, meets the year-round re- 
quirements for hot water and process 
steam. 

Oil for boiler operation is stored in 
two 10,000-gal. underground tanks that 
are connected to the building through a 
30-ft. concrete pipe tunnel, 7 feet wide. 
The oil in the tanks is heated to about 
100 degrees Fahrenheit by a forced hot 
water system. The water, in turn, is 
heated by steam in a converter and 
pumped through a circular coil sur- 
rounding the suction line in the oil stor- 
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age tanks. Before reaching the burners 
the oil passes through a steam heater 
that raises its temperature to about 180 


degrees Fahrenheit. 

Much care was exercised in laying 
out the electrical distribution system, in 
order to provide maximum flexibility 
and efficiency. 

The plant is served by an outdoor 
substation where three-phase energy de- 
livered at 13,000 volts is stepped down 
to 240 volts, three phase, for power, and 
115/230 volts single phase for lighting. 
Secondary buses from the transformers 
are extended in a sheet-metal inclosure 
through the wall of the building and 
connected directly to the switchboard 
buses. The switchboard is a dead-front, 
safety type, the frame being completely 
inclosed on the front, sides, and back. 


Easy to Relocate Motors 


Light and power circuits are distrib- 
uted from a pit under the switchboard 
through fiber ducts running under the 
floor. The main band of ducts extends 
south across the plant. Four manholes 
have been located on this line at points 
where the feeders branch off into the 
east and west along the column lines to 
the various light and power panels. 
Spare conduits have been installed in 
the run south across the building, and 
empty conduits from the manholes have 
been stubbed up at the building col- 
umns to provide for future loads. 

In the production departments power 
is distributed to more than 275 individ- 
ually driven machines through metal 
ducts mounted at a uniform height of 
13 feet above the floor. One 350-ft. run 
of 214-in. duct is installed in the 40-ft. 
center bay, where it rests on the roof 
beams. Four-inch duct is used else- 
where throughout the plant. It is sus- 
pended from the roof by universal drop 
hangers. 

Location and mounting height of the 





‘ Fes . 
~~ F s ope hs e . 


"— 
{ we i 
*y ‘ 


& oh vey 


There’s an unmistakably modern air about the spacious and dignified main entrance 


ducts were planned so that in no in- 
stance is the distance from the duct to 
any individual motor more than 25 feet, 
which makes it possible to hold the size 
of copper required to one-third the size 
of the main cable. Changing of motor 
connections will be a simple matter in 
the event that plant expansion or other 
considerations make it necessary to re- 
locate equipment. 

Incoming materials are received over 
a siding on the north side of the plant 
at the rear, directly adjacent to the 
boiler room, so that any type of fuel 
that may be used can be easily handled. 

Steel for use in the manufacture of 
controller cabinets, swichboards, and 
other equipment is stored directly ad- 
jacent to the receiving dock, at a point 
also accessible for unloading steel re- 
ceived by truck. Production depart- 
ments have been located where mini- 


mum handling will be required, so that 
steel can move directly from storage to 
the press and cabinet departments and 
then to the assembly departments adja- 
cent to the coil winding and inspection 
areas, 

Other materials and small assembly 
parts are concentrated in a special stor- 
age department convenient to the coil 
winding and assembly areas, while mis- 
cellaneous stock is concentrated under a 
mezzanine area devoted to toilet and 
washroom facilities. Individual lockers 
provided for all employees are located 
at the various departments, so that em- 
ployees will lose no time going to and 
from locker rooms. 

All departments housed in special 
rooms are located along the north wall 
beyond the siding and could be readily 
extended if expansion of the other plant 
facilities required it. 


Continuous sash in walls and monitors give the operators ample light. Motors are fed through conduits dropped from overhead ducts 
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mezzanine floor in this 60-ft. bay accommodates toilets and washrooms. 
Throughout the plant all bin storage is kept in low-ceiling areas 


Light and power circuits are distributed through underfloor fiber ducts, and then 
rise in rigid steel conduit to power cabinets from which they branch out in 
metal ducts 


Toilets and wash fountains serving the entire factory personnel are concen- 
trated on a centrally located mezzanine. Each employee has a locker in his 
own department 
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The reception room has mist blue walls, bleached oak woodwork, and furniture upholstered in blue leather. It's fully air conditioned 


Engineering offices are air conditioned. When daylight drops off phototube controls switch on lamps concealed in the skylights 
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MAINTENANCE FORMS 


5. For Plant Protection 


Only through top-to-bottom inspections of plant and equipment at regular and frequent 
intervals can industry insure continuous operation at full capacity. These forms help 


CORNING GLASS WORKS oO 
CORMING. N. Y. 


DATE 











WEEKLY INSPECTION OF FIRE PROTECTIVE APPARATUS 


A—POST INDICATOR VALVES 
VALVE NO. OPEN . SHUT SEALED VALVE NO. 


23 
24 
2s 





B— DRY PIPE VALVES 





C—VALVES SHUT IN WINTER 


VALVE NO. OPEN SHUT SEALED VALVE NO. OPEN SHUT SEALED VALVE NO. OPEN SHUT SEALED 
1 a 5 
2 ‘4 6 


D—CONTROL VALVES 


VALVE NO. OPEN 
1A 



























































PUMP NO. CONDITION PUMP HOUSE STEAM AT THROTTLE REMARKS 


























G— YARD HYDRANTS 
ABCDEFGHIJELM 


H—HOSE & HYDRANT HOUSES 











Taree 
I—FIRE PAILS & EXTINGUISHERS 
REMARKS 


J—FIRE DOORS 
REMARKS 


K— GENERAL ORDER 
REMARKS 


L— WATER PRESSURE TODAY AT YARD LEVEL IS___LB. FROM SOURCE 
15 RESERVOIR OR TANK FULL? HAS WATER BEEN SHUT OFF FROM SPRINKLER SYSTEM SINCE LAST INSPECTION? 


@ SO, STATE REASON AND LENGTH OF SHUT-OFF 






































1. Corning Glass ‘Works. For the regular weekly inspection of fire-protective apparatus—valves, pumps, yard hydrants, hose 
and hydrant hoses, pails, extinguishers, firedoors—the safety inspector developed this easy-to-use, condition-revealing form 
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Attention Mr. 





(Make check mark in following columns 





Date 


WEEKLY REPORT PROPERTY PROTECTION DEPT. 


19 





Remarks Concerning same below) 


































































































Dily Was , ‘nkler " 
MILLS P cca dl o | ome | tml oe’) ee | Gone | Sl Yard 
Rags Material Hot Bexes Leaking Leaks Bosse pee Doors Lights 
__ Tapestry 
Filling 
Wool 
— ac j j 
-—-- — ==> 
Worsted Dept. 
G. Yarn Storage 











Condition Extinguishers? Ramps? 


WEEKLY INSPECTION REPORT 
Yard Hydrants? 





- Fire Doors? 
ad Fire Hose? 





Elevator Pits? 





Sprinkler contro] valves? 

















Did you notice any evidence of smoking? 





Did you notice any men loitering about premises? 
Remarks: 

















2) 


Inspection Made by 


























BIGELOW-SANFORD CARPET COMPANY, INC., THOMPSONVILLE, CONN. 


PROPERTY DAMAGE REPORT 


FIRE - WATER - ETC. [superintendent's Coy | 








Dept. Date Time 











Description 














Fatare Pr 





Cause 














BIGELOW-SANFORD CARPET CO., Inc. 
BUILDING SERVICE PATROL 


Date 





Mr. 








I have the following to report: 


Items checked “YES” must be explained in detail. 





WERE THERE ANY 


#2 





Rounds missed? 














Loss 











Total Cost 














Time of Detection 





Duraticn 





Ne 401 


No. of Sprinklers Opened 





No. of Chemicals Used 











Signed. 











2. Bigelow-Sanford Carpet Company, Inc. Property protection report (2A) 
supplies complete “lowdown” weekly on each of the company’s 35 depart- 
ments. Property damage report (2B) is made in triplicate, copies going 
to superintendent, plant engineer, and cost department. Building patrol 
service card (2C) is used by company watchmen when making daily reports 


Stations missed? 





Doors or windows open? 





Visitors? 





Trespassers? 





Fires? 





Fire hazards? 





Smoking violations? 





Rubbish accumulations? 





Unsanitary conditions? 





Fire Extinguishers missing 





Sprinkler system defects? 





Injury hazards? 





Waste light. water, ? 





air, power, etc. 
Infractions of rules? 





. blocked open 
Fire Doors inoperative ? 





Exits pee condition ? 





Give Bldg. No. & Floor 











Patrolman 








WRITE ON 


BOTH SIDES OF PAPER 
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Can This Motor Be Slowed Down? 


Some can be; others cannot. The question is important 
when selecting motors for applications in which close 
speed control is necessary, to get accurate stopping 


R. F. EMERSON 


Industrial Department 
General Electric Company 
Schenectady, N. Y. 


Mansy SPECIAL MOTOR applications not 
only involve obtaining reduced speed 
preliminary to making the final stop, 
but also require that the reduced speed 
from which the stop is made be exactly 
the same value each time. Applications 
that require very accurate stops fall in 
this class. 

It is possible to obtain a reduction in 
speed with some types of motors much 
easier than with others. In the following 
discussion the speed-load characteristics 


to consider the effect of a motoring 
versus an overhauling load. 

When excessive variation in coasting 
distance indicates that some reduction 
in speed is desirable before cutting off 
power from the motor, consideration 
should be given to the fact that the 
coasting distance will be reduced 75 
percent when the speed is reduced only 
50 percent. For example, the distance a 
machine will coast when power is cut 
off is given by the formula: 


i= 


t = coasting time in seconds 


velocity in feet per second 


If the speed of a certain drive is so 
arranged that the load coasts to rest 
from a speed of 2 feet per second at a 
constant rate of retardation in 2 sec- 
onds, then according to the above for- 
mula the coasting distance is 2 feet. If 
the control is arranged to reduce the 
speed of the drive to 1 foot per second, 
the coasting time will also be reduced 
50 percent, and the coasting distance is 
then 0.5 foot, or only one-quarter as far. 

The characteristics of each type of 
motor with regard to making accurate 
stops will be taken up separately in the 
discussion that follows. 


Single-Speed Squirrel-Cage 


This type of motor has many good 
features, but ease in obtaining speed re- 
duction is not one of them. Inserting 
resistance in series with the motor will 
decrease speed 3 or 4 percent, but the 
























































of several of the more common types of S=%Vxt main effect is merely a reduction in 
motors will be examined to see what the Wh load. It will be noticed in particular 
speed regulation will be, how much — from Figure 1 that the basic speed-load 
speed reduction is practicable, and also S = coasting distance in feet curve shows good speed regulation so 
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Figure 1 (left). Single-speed squirrel- cage loads. Figure 2 (center). Two-speed in- Figure 3 (right). With wound-rotor motors 


motors show little variation in speed be- 
tween full motoring and overhauling 


duction motors also have good regulation 
on both low- and high-speed windings. 


a wide range of speeds can be had, but 
the regulation is poor 
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Figure 4. Speed-load curves of wound- 
rotor motors when dynamically braked 


that, when power is cut off and the 
brake is set with the motor carrying 
either light or heavy loads, there will 
not be much difference in the speed 
from which the load starts coasting to 
rest. Even with an overhauling load the 
speed is not much greater than with a 
motoring load. 


Two-Speed Squirrel-Cage 


Squirrel-cage motors can be designed 
for 50 percent speed operation or even 
for as little as one-sixth of the high 
speed. Two-speed squirrel-cage motors 
are designed either with a single stator 
winding or two separate windings. The 
single-winding motor can be connected 
internally in either of two ways, so that 
one grouping has twice the number of 
poles, and so half the speed, of the 
other grouping. This rearrangement of 
the winding is accomplished by external 
switching. 

The two-winding motor has two sepa- 
rate stator windings, either of which 
can be connected to the power line, to 
give a definite speed depending on the 
number of poles contained in the wind- 
ing that is energized. For example, one 
winding may have four poles to produce 
1,800 revolutions per minute on a 60- 
cycle circuit, while the other winding 
will have 24 poles to give a speed of 
300 revolutions. 

A single-winding, two-speed motor 
cannot economically be designed for 
any different speed ratio than 2:1; that 
is, on 60 cycles, a 2-pole/4-pole motor 
will have speeds of 3,600 and 1,800 
revolutions per minute, while a 4-pole/ 
8-pole motor will deliver speeds of 
1,800 and 900 revolutions. If a 4:1 
motor is wanted—for example, one 
capable of giving 3,600 and 900 revolu- 
tion—a two-winding, two-speed motor 
having a 2-pole and an 8-pole winding 
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will be required. In such cases the low- 
speed winding for some applications 
need not be designed for 40 degrees C. 
continuous operation, but only for some 
short-time rating such as 15 minutes. 
If this winding is used only for oper- 
ating a short time at low speed, prepara- 
tory to stopping, a continuous-rated 
winding obviously will not then be 
necessary. 

This type of motor has the advantage 
of good speed regulation on the low- 
speed winding, and it does not make 
much difference whether the load is full 
or partial, or even overhauling. It will 
be noted from Figure 2 that there is 
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Figure 5. When armature resistance R. 
is connected as shown it's in multiple 


only about 3 percent reduction in speed 
from synchronous to full-load speed 
when motoring on the low-speed wind- 
ing, and the same amount of increase 
from synchronous speed up to 100 per- 
cent load overhauling. 

The disadvantage of this type of 
motor is that the amount of speed re- 
duction in inflexible for any one design. 
If the motor is designed for a 2:1 speed 
reduction say, it is impossible to get 
21%:1, 144:1 or any other reduction 
than the speed for which the motor is 
designed. 


Two-Motor Drives 


One quite obvious alternative ar- 
rangement suggested by the use of a 
two-speed squirrel-cage motor, is to con- 
nect two squirrel-cage motors to the 
same load, one to be a high-speed design 
for regular operation, while the other 
runs at low speed for stopping. Care 
must be taken to provide for declutch- 
ing the slow-speed motor from the drive 
when the high-speed motor takes over, 
or else make sure that the rotor of the 
slow-speed motor is mechanically strong 
enough for operation at the desired high 
speed. 

The centrifugal force of a rotating 
object increases as the square of the 
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speed; therefore the force acting on the 
rotor of a 900-r.p.m. motor is four times 
as great when that motor runs at 1,800 
revolutions per minute. 


Wound-Rotor Motor 


It will be seen from Figure 3 that 
this motor has the advantage of a multi- 
plicity of speeds obtained by varying 
external secondary resistance. Curve A 
is like the one in Figure 1 for the squir- 
rel-cage motor, and represents speed- 
load characteristics when motor is run- 
ning with sliprings short-circuited. 

The disadvantage of obtaining re- 
duced-speed operation with this type of 
motor by varying the external second- 
ary resistance is the fact that speed 
regulation is poor, particularly for re- 
duced speed operation at reduced load. 
For example, curve E of Figure 3 indi- 
cates that when carrying 25 percent 
load the motor is running.at exactly 
half speed (point 1), but if this load 
is increased by 50 percent ‘then the 
speed drops 50 percent (point 2). If the 
load is decreased, the speed (point 3) 
goes up in like proportion. 














Per|Cent Load 











Figure 6. Speed-load curves of shunt- 
wound motors under various conditions 


Another result of obtaining speed 
change by inserting external resistance 
in the motor secondary, which is not 
generally appreciated, is the fact that 
the same amount of resistance inserted 
in the motor secondary to give 50 per- 
cent speed at 25 percent motoring load, 
will give 50 percent overspeed (point 
4) if the load is 25 percent overhaul- 
ing. Instead of getting a slow-down we 
get an overspeed. 

It is also possible to get reduced 
speeds by counter-torque or by plug: 
gind a wound-retor motor. The speed 
regulation’ obtained in this manner, 
however, is extremely poor. Assume that 
it is desired to get 50 percent speed at 
25 percent load by counter-torque. It 
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will be noted that curve F in Figure 3 
on which this speed is obtained is very 
steep; a slight change in load gives 
large changes in speed. This method of 
_~ Slowing down preparatory to stopping 


ae is, however, advantageously used on 
- “drives where the operator holds the 


master switch or drum controller handle 
in’shis hand. Then he can gage the 
amount of speed reduction obtained and 
know exactly when to bring the con- 
troller to the Off position and allow the 
brake to set. 

It is possible to obtain good regula- 
tion at reduced speed with a wound- 
rotor induction motor by exciting one 
phase of the stator with direct current. 
Then the characteristics shown in Fig- 
ure 4 are obtained. It must be noted 
that this method is only for application 
where the load overhauls the motor, as 
in a crane lowering a load. This method 
of speed control is popular on certain 
mine hoists. 

Furthermore, it is perfectly feasible 
to arrange a hoist control to lower the 
load by regenerative braking at high 
speed (see curve A in Figure 4), par- 
ticularly when the distance to be trav- 
eled is considerable, and the regener- 
ated power is returned to the electric 
supply system and represents a distinct 
saving in power as well as time. As the 
load approaches the landing place the 
operator merely changes the position of 
his controller. This change disconnects 
the alternating current supply and 
causes one phase of the stator to be 
excited from a source of direct current 
so as to obtain a low creeping speed 
with good speed regulation (see curve 
B) at as low as 5 or 10 percent of 
normal hoisting speed. 

As stated previously, the motor must 
be overhauled by its load in order to 
make use of this method of speed re- 
duction. In other words, the motor will 
not drive anything when operating in 
this manner. 
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Shunt-Wound D.C. Motor 


Speed reduction with good regulation 
is obtainable with the ordinary constant- 
speed, shunt-wound d.c. motor by 
strengthening the motor field. The 
amount of speed reduction obtainable 
is limited, however, unless the motor 
has been especially designed for vary- 
ing the speed by field control. Any 
amount of speed reduction can be ob- 
tained by inserting resistance in series 
with the motor armature, Figure 5, and 
the type of speed-torque characteristic 
is quite similar to that indicated in Fig- 
ure 3 for the wound-rotor induction 
motor. Also, it is subject to the same 
objections. 

Curve A of Figure 6 indicates the 
typical speed-load characteristic of a 
shunt-wound motor. Curve B is obtained 
by inserting .resistance in series with 
the armature. By adding a block of re- 
sistance R: of suitable proportions in 
multiple with the armature as well as 
having block R, in series, as shown in 
Figure 5, it is perfectly feasible to get 
a reduced speed-load curve with much 
better speed regulation than indicated 
by curve B. Such a characteristic is in- 
dicated by curve C. By decreasing the 
value of resistance R, in multiple with 
the armature, a still greater reduction 
of speed is obtainable as indicated by 
curve D. This characteristic offers even 
better regulation of speed than curve C 
shows. 


Series-Wound D.C. Motor 


Speed variation of the series motor 
with the conventional connection of 
field in series with the armature is 
greater for changes under light loads 
but becomes less as the load increases, 
as indicated in curve A of Figure 7. 
Theoretically the speed of a series motor 
goes to infinity when the load is re- 
duced to zero and the speed decreases 


Figure 7. Speed regulation of series motors can be made better 
by putting external resistance in series with them 


Figure 8. Resistance in multiple with the armature of a series 
motor will reduce its speed under very light loads 


to zero when the load increases to infin- 
ity. Actually the motor armature would 
fly to pieces before the speed reached 
infinity, and before the load could reach 
infinity the load current would burn up 
the motor. Merely by putting resistance 
in series with the motor, it is possible 
to obtain speed reduction with good 
regulation. See curves B and C. It will 
be noted, however, that a definite 
amount of load is always necessary. At 
light loads no speed reduction is pos- 
sible unless resistance R,, as shown in 
Figure 8, is put in multiple with the 
armature. Curve D in Figure 7 is then 
obtained. 

A case in point came to my attention 
when trouble was being experienced in 
getting an accurate stop with a series 
motor. During the cycle of operation the 
load varied over a wide range, but imme- 
diately before stopping the load became 
very low; therefore the motor speed 
always increased just when the oper- 
ator was doing his best to get an accu- 
rate stop. 

By arranging the drum switch so that 
a resistance, R, in Figure 8, was shunted 
around the armature on the point of the 
controller next to the Off position, all 
the trouble vanished. Instead of the 
motor speeding up just before the oper- 
ator brought the machine to rest, it 
slowed down to a reasonably steady 
speed of low value. It was then only 
necessary to pause on the controller 
point next to the Off position for a few 
seconds before bringing it to the Off 
position. 

The shunted armature connection can 
be used with shiint, compound, or series 
motors for getting creeping speed, but 
is particularly applicable to series mo- 
tors that are required to stop under 
light loads, because it corrects the series 
characteristics of increasing speed at 
light loads. 


(CONTINUED IN MARCH) 
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Plan Maintenance a Year Ahead 


Careful planning based on 
inspections that show need 
for repairs, plus long ex- 
perience, makes it possible 
to schedule all mainte- 
nance a year in advance 


C. W. JOHNSON 


Plant Manager, 
Oliver Farm Equipment Company 
Battle Creek, Mich. 


Tue ESSENTIAL BASIS for preventive 
maintenance is planning ahead—a year 
in our case. When the plan was started 
some two years ago it was difficult, 
nevertheless, to get the foremen and 
maintenance personnel involved to give 
up the idea that “something might 
happen and you could not tell” what 
maintenance expense should be. 

To be sure, it is difficult to get a 
proper cycle of maintenance working so 
that you hit one machine today and an- 
other six months from now, but it can 
be done if the supervisory force is sold 
on the idea. We now plan all mainte- 
nance a year in advance and are able to 
stay within our budget. 

Our maintenance expense is divided 
into two main categories—rental, con- 
sisting of buildings and grounds, and 
factory equipment. 

The buildings and grounds budget is 
set up in November for the succeeding 
year. Each building is considered in 
detail; floors, roofs, windows, for ex- 
ample, are examined by the maintenance 
department and the plant manager, and 
a decision is made as to what should be 
done in each of the succeeding twelve 
months. It may be decided to paint the 
sash in Building 30 in May, and repair 
the roof of Building 29 in July. The 
results of such examinations give the 
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Management and maintenance agree in advance on precise amount of maintenance 
expense required to keep the buildings and equipment in this plant in first-class condition 


total of planned maintenance expense 
for each month in the next year. 

Some scheduling is dependent, of 
course, upon the seasons. Production 
permitting, floors are repaired during 
the winter months. Outside building 
maintenance is planned for the spring 
and summer months. July and August 
are heavy shipping months, and so an 
allowance is made in the budget for 
these months to cover repairs to doors 
in the shipping department. 

Repairs to roads are scheduled when 
there is little traffic, as at inventory 
time. Plant rearrangement expense is 
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planned in the fall and early winter 
months, to be ready for the new pro- 
duction year. We try to taper off build- 
ing repairs in August so that we can 
determine whether the repairs made 
are’ sufficient to carry through the 
winter. 

It should be noted that these repair 
items are quite independent of any per- 
centage relation to productive labor in 
the month in which they are made. 
Furthermore, the amount to be ex- 
pended each month is not stated merely 
in total, but each particular item is 
entered in the appropriate month with 
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All maintenance jobs are planned a year ahead, but it takes this order to start them 


its own estimated cost. No factor of 
safety is considered. A flood, for ex- 
ample, is unpredictable and hence not 
a part of the budget. 

Items whose estimated cost is under 
$25 are included as “miscellaneous” 
in the months in which they will be 
done. Weed cutting comes in May and 
August. Factory windows are washed 
in the spring, when any soapy film that 
may remain will not accumulate dust 
and smoke quickly, as would happen 
during the winter months. 


Constant Employment 


In scheduling maintenance in this 
way, there ig the big additional advan- 
tage that we can keep our maintenance 
force constantly employed. This fact not 
only helps the men, but it means that 
we get a better job of work done. 

The maintenance engineer has charge 
of boilers, buildings, and grounds. Bear 
in mind that he has aided in scheduling 
the work that should be done in the 
different months and in estimating what 


the cost of each should be. He has a 
copy of the rental department mainte- 
nance projects for the year ahead, but 
cannot proceed on any item until he 
has a shop order. 

The shop order is issued by the ac- 
counting department in triplicate. The 
original (white) goes to the mainte- 
nance foreman responsible for the 
work; the second (yellow) is retained 
as a follow-up; and the third (pink) 
is held in the accounting department 
until the original is returned. Across 
the bottom is a notation that the cost is 
not to exceed a certain figure, which 
is taken from the central department 
maintenance project budget. 

Each project must have a _ shop 
order, of course, before work can be 
started. The plant manager approves 
each shop order issued. In fact he 
checks up on the fifteenth of the previ- 
ous month to see that orders for the 
current month are issued in sufficient 
time to secure necessary material with 
which to work. Furthermore, the date 
when each shop order should be com- 












































pleted is entered by agreement with the 
maintenance engineer. 

As the work on each order progresses, 
time tickets and material requisitions 
charged to each shop order accumulate 
in the accounting department. These 
items are entered in pencil on the back 
of the checking copy and returned 
daily for the examination of the plant 
manager. If labor accumulates and no 
material is entered on an order calling 
for the use of material, an explanation 
is in order. 

The accounting department also is- 
sues a monthly report covering expendi- 
tures on each account, which of course 
includes the miscellaneous items for 
each month. If this report indicates 
expense in excess of the rental budget 
for the current month, measures may 
be taken to bring it in line in succeed- 
ing months. 


A Different Supervisor 


Our factory equipment budget is 
based in general upon the same prin- 
ciple as that for buildings and grounds 
—that is to say, preventive maintenance. 
This maintenance expense is divorced 
completely from buildings; in fact it 
is under a different supervisor, a ma- 
chine repair foreman. 

With this budget there is, however, 
a definite relation to productive labor. 
Past experience permits a ratio to be 
established between equipment main- 
tenance expense and the amount of pro- 
ductive labor used. On the fifteenth of 
each month a forecast is made of the 
amount of productive labor for the suc- 
ceeding month. By applying the ex- 
perience ratio to this figure, the amount 
which may be spent is set. 

The plant manager, the foreman, and 
the maintenance foreman jointly con- 
sider the condition of each piece of 
equipment and decide what should be 
repaired and when. These items, each 
estimated as to cost, are listed in the 
months in which they should be done, 
in the manner described for buildings. 
In this instance, however, a theoretical 
upper limit is provided through our 
variable budget for the amount of pro- 
ductive labor. While some adjustment 
is made as a result of this limiting fac- 
tor, the need for doing the work is in 
each case the important consideration. 

Shop orders are made out for each 
item of expense above $25. These or- 
ders are handled in the way previously 
described for building repair work or- 
ders. Miscellaneous items, those under 
$25 estimated cost, are included in the 
accounting report of actual expense 
which, together with the total shop 
order expense, is compared with the 
total as allowed by the level of pro- 
ductive labor. 
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Exide-Ironclad’s steel tray assembly 
helps America speed up 


Materials and cargo handling trucks are so vital a link in the 
chain of America’s production and shipping that any marked 
increase in their working capacity or speed of operation helps 
to step up the nation’s output. That is why Exide-Ironclad Bat- 
teries assembled in steel trays offer so great an advantage. 

These batteries not only increase the ability of a truck to 
handle more and heavier loads — they also provide greater 
s . Their steel tray assembly permits a higher capacity, 
higher voltage battery to be placed in the battery compartment 
of a truck. Along with this improved performance go the faith- 

“ful dependability and trouble-free long life characteristic of 
all Exide-Ironclads. 

To simplify battery maintenance and prolong battery life 
still further, there is also the Exide System using — 
developed Exide efficiency equipment. Write aa or free 
booklet, “The Exide System for Better Material Handling.” 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia . 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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We Plan Our Power Drives 


Experience HAS SHOWN us that the 
proper combination of lineshaft and in- 
dividual drives provides the most eco- 
nomical and satisfactory solution of a 
very important problem. That prob- 
lem is, What is the best way of trans- 
mitting power from motors to ma- 
chines? Every industrial plant has to 
find the answer to it. And there is 
enough at stake to warrant the ex- 
penditure of sufficient effort and 
thought to make sure that the correct 
answer is found. 

Broadly, there are two methods of 
driving machines of every kind. In 
one method each machine is provided 
with its own motor, which is built in or 
mounted on or near the machine. The 
other method involves driving several 
machines as a group by one motor, 
through the medium of a lineshaft. 

Both these methods of driving pro- 
duction machines are widely used. Im- 
portant advantages as well as limita- 
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Because results show that the proper combination of 
lineshaft and unit drives, based on careful study of 


the requirements, gives maximum economy of operation 


A. M. SCHAREK 


President, 


Industrial Gear 


Manufacturing Company 


Chicago, IIl. 


tions can be chalked up for each 
method. Finding the correct answer to 
the problem of selecting drives for the 
machines in a department or plant 
therefore becomes a matter of care- 
fully studying the power requirements, 
speeds, duty cycles, and so on of each 
machine or group of machines and 
selecting for them the kind of drive 
that best meets the requirements and 
gives the most advantages when every 
expense factor, including installation 


and maintenance costs, is considered. 
One can, to be sure, decide arbi- 
trarily that every machine must be 
equipped with its own motor, or that 
lineshaft drives must be used every- 
where, regardless of their fitness. Any 
such decisions based solely on whim 
or snap judgment are likely to be 
costly in the long run. Power drives 
are no exception to this general rule. 
Gears are our sole product. They 
are turned out on a to-order or jobbing 





Two of the four main lineshafts are shown here. They are mounted on heavy wood stringers and driven at 250 r.p.m. through V-belts 
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}) DESIGNED THAT 
MACHINE KNEW 
THEIR STUFF, EH, 
MISTER? THEY . 
WANTED PERFECT 
ALIGNMENT SO 
THEY LINED UP 
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A bearing for every application! 


Shown below: Hyatt Junior Solid 
Roller type, Hyatt Wound Roller 
type, and Hyatt Hy-Load type. 











KEEP THEM YOUNG WITH HYATTS whether they be machine 


tools, cranes, hoists, trucks, or any other mechanical equip- 
ment you build or buy. Remember, always, that the best way 
to keep bearing wear and care ou¢ is to put Hyatts z/ Hyatt 
Bearings Division, General Motors Sales Corporation, Harrison, 


New Jersey; Chicago, Pittsburgh, Detroit and San Francisco. 
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basis. To make them in the quantities 
and variety of types and sizes called 
for requires the operation of a large 
number of gear cutting machines, to- 
gether with lathes, boring mills, 
broaches, keyseaters, and the like. All 
these machines have been so located in 
our shop as to provide the most eff- 
cient layout and minimize the amount 
of handling required, within the limits 
imposed by a building that is becom- 
ing too small for our needs. That 
condition will soon be remedied. 


Low Production Costs 


A rather small proportion of our 
machines were designed by the manu- 
facturer for individual drive. Hence, 
they have a motor built in or mounted 
on them. In deciding how the other 
machines should be driven we had to 
bear in mind the necessity of keep- 
ing installation, operating, and mainte- 
nance costs down in order to insure 
that production costs would be as low 
as possible. At the same time we were 
confronted with the problem of pro- 
viding as much flexibility of operation 
as possible. Although we try to keep 
all machines equally busy all of the 
time, it is not always possible to 
achieve this objective in a job shop. 
That is, orders for one or more sizes 
or types of gears may be heavy, or 
require unusually quick delivery. 
Hence, overtime work may be required 
on some machines. Under such condi- 
tions the ability to operate certain ma- 
chines or groups while others are idle 
is highly desirable. 

As a general rule individual drives 
tend to give greater flexibility of oper- 
ation in the sense that only those ma- 
chines that are required need be oper- 
ated, without running any lineshafts. 
On the other hand, properly engineered 
group drives cost less to install, oper- 
ate, and maintain. 

Matching up these principles and 
facts with our requirements indicated 
that about 25 per cent of our ma- 
chines should be individually driven. 
This figure includes, of course, ma- 
chines that were designed for that type 
of drive, and therefore gave us no 
choice. Also, some of our large gear 
cutters, lathes, and boring mills re- 
quire considerable amounts of power, 
and therefore can be driven to better 
advantage by their own motors. 

The remainder of our machines are 
driven in groups of eight to fifteen 
from lineshafts. 

Machines that are driven individu- 
ally are equipped with squirrel-cage 
induction motors of 2- to 5-hp. rating. 





Individual motors for some of the larger 
machines are mounted on the roof trusses 


Where there is any danger of coolant, 
chips, or other materials getting into 
the motor the inclosed type is used. 

Flat leather belts, V-belts, and 
chains are all used to connect motors 
and machines. Here, again, the choice 
of one type of drive medium over the 
other was made on the basis of the 
requirements and conditions. Each 
drive medium has certain advantages 
when properly applied. 


Overhead Mounting 


It will be noted, too, from one of the 
illustrations that in a few instances 
the motors driving individual machines 
have been mounted overhead on the 
roof trusses, at the same height as the 
lineshafts. This was done, of course, 
because space was lacking in which 
to mount the motor on the machine, or 
close to it on the floor. Also, with the 
motors mounted overhead we secure 
the advantages of a long-center drive. 

Under our present layout the various 
machines are arranged in a number of 
rows running practically the full length 


J 


of the building, which is 125 feet 
long. Lathes and boring mills occupy 
about one-third of the working area, 
along one side of the building. 

To serve those machines that are 
group driven, there are four main line- 
shafts. Three of these shafts are ap- 
proximately 75 feet long, whereas the 
fourth is about 50 feet in length. Two 
of these shafts are driven by one 10-hp. 
motor each. The other two shafts are 
now driven by two 10-hp. motors 
apiece. When only part of the ma- 
chines are in use, one motor on each 
shaft is able to carry the load. Both 
motors are required, however, when all 
machines are running. 

All lineshafts are 2%s inches in diam- 
eter. They are supported in four-point 
hangers mounted on 2x8-in. wooden 
stringers that are in turn bolted to the 
bottom chord of the wooden roof 
trusses. Most of the hangers have 
sleeve bearings, although a consider- 
able number of the ball-bearing type 
are also used. Height of the lineshafts 
above the floor is about 11 feet. 


To Maintain Tension 


Lineshaft motors are likewise 
mounted on heavy wooden stringers. 
They are rated 1,750 revolutions per 
minute and drive the shaft through V- 
belts at a speed of 250 revolutions. 
These motors are mounted on standard 
sliding bases, which make it possible to 
maintain the desired tension in the 
belts without difficulty. 

The main lineshafts drive six jack- 
shafts. Some of these jackshafts in 
turn drive countershafts while others, 
making a total of 27 in all, are driven 
from the lineshafts. Flat leather belts 
4 to 6 inches wide are used in all in- 
stances to transmit power between line- 
shafts, jack- or countershafts, and 
machines, 

On the whole we have good reason 
to be well satisfied with the manner 
in which our mechanical power trans- 
mission equipment serves us. All of 
the drives were designed according to 
good practice, and in consequence they 
give little trouble and can be kept in 
good condition with a small amount of 
maintenance attention. 

Although the exact figures cannot be 
given we know that our practice of 
using lineshaft drive wherever feasible 
has resulted in a considerable saving 
in capital investment over what it 
would have cost to equip each machine 
with its own motor and starter. At 
the same time this saving has not been 
made at the expense of quality or 
quantity of production. Therefore, we 
feel that these savings represent a real 
net gain. To a rapidly growing busi- 
ness they may be very important. 
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NOW WE GET PEAK PRODUCTION 
ALL THE TIME BECAUSE 
WE ELIMINATED 


THE PAUSE THAT 








Our production record looked like a profile of 
the Rocky Mountains, till—thanks to Cuno—we 
found how to avoid time-out for filter-cleaning. 
The fact that Cuno Auto-Klean Filters are clean- 
able while in operation enabled us to keep fluids 
moving without extra cost of duplex installations.” 

No filter elements to replace, either, when you 
keep fluids on “GO” with Cuno! A turn of a 
handle — manually or mechanically — removes 


DEPRESSES 


accumulated solids without interrupting fluid 
flow. Simple and sturdy, Cuno Filters keep at 
work continuously wherever fluids, air or gases are 
strained or cleaned. Call on Cuno Engineering 
for recommendations. 

The free booklet, “80 Ways to Make More 
Money,” gives examples of continuously-cleanable 
Cunos in a variety of applications. Send the cou- 


pon today. 











retaine die by Br 
a 
Turns otate Past on pott 
ee 4 solids - o 
Reje n con here 
ined out he 
Fikere fluid pas® 
gr 
— 









Rubber Tube Cleors Its Throat with Cuno Filter 


A coal breaking unit employing hydraulic oil forced 
through a metal-reinforced rubber tube under ex- 
panding pressure encountered trouble when dis- 
integrated rubber particles discharged into the oil 
storage tank. Pump, valves, etc., are now protected 
by. a Cuno Filter installed between storage tank 
and pump. 


CUNO ENGINEERING CORPORATION 
602 South Vine Street, Meriden, Conn. 
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Maintenance Service Shorts 
Readers are invited to contribute brief illustrated articles reporting out-of-the- 
ordinary maintenance accomplishments. Accepted articles will be paid for 





to cut the armature of a motor driving 

ELECTRICAL UTILIZATION a boring mill out of its original circuit 

and apply low voltage from a welding 

Pull Chains Replace and I decided to apply the same type of machine to it. The shunt field of the 
Stop Buttons control to the boring mills. Accordingly, motor was excited from the regular 
temporary lines were run to a two-pole, d.c. circuit. We found that about 75 


Grzert Linvenen, Electrical Foreman double-throw switch which enabled us_ volts across the armature was satisfac- 
Hudson Valley Fuel Corporation 


Troy, N. Y. 


A very effective emergency stop 
system has been worked out in our coke Line 
screening station, where conveyors and ttt 
screens run at all angles and at various ty He 
levels. Under these conditions it was ee t ""} 
difficult to decide just where it would > ? 
be best to locate the emergency stop Home-made 
buttons. . eight-circuit 

The system we are now using con- contactor 
sists of a sash chain running the full 
length of the building and connected 
to a stop (limit) switch. To this chain 
a number of pull chains are attached, Sash chain 
as shown in the sketch. Several elec- 
trically interlocked routes made the 
eight-circuit contactor necessary. 

The advantage of these pull chains 
over the conventional pushbuttons is coil spring 7 chain So lid 
that they are always in full view and “ -. anther 
their location can therefore hardly be P - ghade 
forgotten. Furthermore, there is only al — 
one place to look for trouble when the stop Signs 
stop circuit opens. 

Any number of pulls can be used, of 
course, and they can be operated from 
above or below the main chain. When 
installing such a system use a good, ~ Solid anchor 
heavy spring at the switch—one that 
has plenty of travel. An emergency 
stop such as this is likely to be han- 
dled pretty roughly. 
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Low-Voltage M. G. Set Gives 
Variable-Voltage Control 


Keitu McAuty, Oakmont, Pa. 








Some time ago we found it necessary 
to reduce the speed of several boring 
mills and lathes below the normal 
value, in order to machine certain types To original 
of heat-treated steel. circuit 

Since these machines are driven by seuntmied 
d.c. motors we tried introducing re- Two-pole 
sistance in the armature circuit. This double -throw 
expedient was not entirely satisfactory switch 
because the driving motor would slow 
down as the cut increased, and speed Borina Mill 
up when the load diminished. Motor 

Several of our rolling mills are 
equipped with Ward Leonard control 
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tory for our purpose. The mill speed 
was varied by the shunt field rheostat, 
without changing the low-voltage set- 
ting. 

This scheme worked so well that we 
built a motor-generator set just for this 
purpose. Lines were run around the 
machine shop to form a closed loop, 
which helps to cut down voltage drop. 
Driving motors of all the machines re- 
quiring low speed were then connected 
to this low-voltage circuit. 

At each machine a two-pole, double- 
throw switch is mounted, convenient to 
the operator so that he can rough out a 
job at normal speed and then throw 
the low voltage across the armature for 
the finishing cuts. 


The generator is rated 200 amperes 
at 50 volts and was self-excited, but 
we use separate excitation to raise the 
voltage to 75 volts and minimize voltage 
drop. It is driven by a 30-hp., 440-volt, 
three-phase induction motor. Connec- 
tions are shown in the diagram. 

The purpose of the indicating lamp 
in the low-voltage mains is to show 
when the line fuses blow. 

This equipment has been in opera- 
tion about two years and has more than 
paid for itself because the mills it 
serves would otherwise have had to be 
equipped with new gear reductions or 
with slow-speed motors, either of which 
would have cost more than the mea- 
sures we adopted. 
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Special Form Helps Watch 
Pump Packing Costs 


Roy Kippert 


Kimberly Clark Corporation 
Niagara, Wis. 


We noticed throughout our mill that 
certain pumps were giving trouble due 
to our using the wrong type of packing. 
To give us an accurate figure for the 
cost of repacking, we designed a form 
for the maintenance men to fill out. 

All of our equipment is numbered, 
so that when a pump has to be re- 
packed we have the men give the 
process name of the pump, such as 
blow pit stock pump; pump number; 
time spent in packing; and type of 
packing used. The men who do the 
job sign their name to the form and 
turn it in to the cost clerk. 

When we come across a pump ab- 
normally high in packing maintenance, 
we experiment until we find the type 
of packing best suited for that particu- 
lar pump. 


Conveyor Pays in 10 Days 


SOURCE 
Standard Conveyor Company 
North St. Paul, Minn. 


A Wisconsin paper mill purchased 
80 feet of 20-in. gravity conveyor for 
use in handling ground wood and sul- 
phite pulp in laps. This conveyor was 
received a few days prior to the arrival 
of a cargo of round wood pulp in bales 
from Canada, and by using the conveyor 
to unload the cargo the company found 
that it saved 150 per cent of the cost of 
the gravity conveyor as against the cost 
of unloading previous cargoes. 
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The company thus more than paid 
for this conveyor within 10 days after 
it was received, and has had it in con- 
stant use ever since. 


Easy-to-Make Portable 
Test and Tool Kit 


Jack Beater, Fort Myers, Fla. 


Having a complete motor test kit, 
tool box, and container for supplies all 
in one package may sound like a 
troubleshooter’s dream, but it isn’t. 
The portable outfit shown in the illus- 
trations can easily be made up. 

It is 18 inches wide, 18 inches high, 
and about 8 inches deep. The instru- 
ment panel is placed on a slant for 
better visibility, making the top of the 
kit wide enough for a handle. Hinges 
on the upper half of the back of the 
box permit tools to be carried inside. 

On the test panel are a 250-volt meter 





and an ammeter of 25-amp. capacity. 
Such meters are suitable for work on 
motors up to about 5-hp. rating. 

The diagram shows the panel connec- 
tions. All tests are made from the plug- 
type connectors at the bottom, or from 
the duplex receptacle in the center. 
The latter is handy for making quick 
tests on fans, drills, or grinders fitted 
with a two-prong attachment plug. 
Motors can be operated through the 
test panel by putting the kit attach- 
ment plug into a receptacle of the 
proper voltage, and readings of volts 
and amperes can be made while the 
motor is under normal load. 

This test panel is designed for 110- 
or 220-volt, single-phase circuits, but 
tests can be made on _ three-phase 
motors by connecting the panel so as 
to test one phase at a time. 

The switch in the lower left-hand 
corner controls the voltmeter. In the 
Up position the line voltage is indicated 
when the kit is connected through the 
plug and cord. In the Down position 
the voltage of any circuit can be read 
y plugging in a cord below the switch. 

As will be seen, the lower right-hand 
switch controls the ammeter. When it 
is in the Down position the ammeter 
can be connected into any external cir- 
cuit. In the Up position of the switch 
the ammeter measures the current draw 
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Something to get EXCITED ABOUT 


P to twoyears ago six months was 
| Bice longest service delivered 
by any belt on the D.C. Generator 
Exciter Drive in The Chas. A. Briggs 
Lumber Company plant at Scott- 
dale, Pa. Under the strain of oper- 
ating 18 to 24 hours daily some belts 
lasted only three months and then 
only with frequent resplicing to 
take out stretch. 


But on May 12, 1938, a Good- 
year COMPASS “40” truly 
endless belt was installed on 
specification by the G.T.M.— 
Goodyear Technical Man. 


VOLUME $9, NUMBER 2. 


23 Ws" 


MOLDED GOODS 


@ -svecites o” BELT 
“ A 
COMPASS 3 endless 


o wae tt¥ : 
6" ve 
et , Excitet Dri 


Listen to what the plant superin- 
tendent says about it today — two 
years later: 


“Your 6" COMPASS belt is one of the 
finest belts I have ever used on any 
drive. It has not given us one minute’s 
trouble. In fact, it looks good for 
two years more. Prior we got only 
six months’ belt life!” 


BELTS 


HOSE 


PACKING 


Made by the makers of 
Goodyear Tires 


FEBRUARY, 1941 


THE GREATEST NAME 


Consult the G.T.M. 


Let the G.T.M. show you the poten- 
tial COMPASS features that insure 
this longer, lower-cost service on 
any hard drive. To bring him to 
your plant, write Goodyear, Akron, 
Ohio, or Los Angeles, California — 
or phone the nearest Goodyear Me- 
chanical Rubber Goods Distributor. 


Compass — T.M. The Goodyear Tire & Rubber Company 
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of any unit under test provided the 
upper single-pole, double-throw switch 
is also in the Up position. When this 
switch is placed in the Down position, 
for the initial trial, the ammeter is by- 
passed and protected from excessive 
current. 

The double-pole, single-throw switch 
in the lower center is used to make the 
final connection between the motor 
under test and the panel circuits. 

Every troubleman has his own ideas 
about the design of test equipment and 
no doubt the one shown here can be 
improved, particularly for certain types 
of work. Nevertheless, I have found 
it to be extremely useful. 


Grease cups won't be 
missed if all cups on a machine 
are stamped with sequence of 
numbers and are serviced in 
order. Each cup should also be 
stamped with the total number of 
cups on the machine co that oiler 
will know how many to look for. 


Good Repair Procedure 
for Concrete Floors 


C. C. Wittiams, Plant Engineer 


Chrysler Corporation, Plymouth Division 
Detroit 


Each year about 97,000 square feet 
of aisle area, both wood and concrete, 
has to be repaired in our Detroit plant. 
We have found that 1y,-in. maple laid 
in the direction of travel provides the 
most suitable trucking surface. Never- 
theless, there are concrete floors in 
large sections used for this purpose be- 
cause changes in layout frequently turn 
what was formerly manufacturing 
space into trucking areas. 

Proper repair of these concrete areas 
presents a problem, because the wear 
and tear of traffic over them causes pit- 
ting which will, of course, develop into 
holes if action is not taken at the proper 
time to prevent it. 

After testing in turn several differ- 
ent methods of repairing such damage 
we have adopted a standard procedure 
which gives the best results. The space 
to be repaired is first cleaned of grease 
and dirt and given a liberal rinse. 
When the surface is dry a primer is 
used, which is followed by the applica- 
tion of a good grade of asphalt mastic 
thoroughly mixed with fine aggregate 
and well troweled. 

This surface is allowed to dry one 


day and then dry cement is scattered 
over it by hand. To finish the job, the 
repaired section is thoroughly rolled 
with a heavy lawn roller. 


Protection for Equipment 
on Defense Work 


SOURCE 
Timken Roller Bearing Company 
Canton, Ohio 


An extensive program is being com- 
pleted at the plants of this company to 
provide for every possible contingency 
that might arise to cause interruptions 
in production of defense work. Several 
important installations of major pieces 
of equipment are now being made to 
accomplish this result. 

Among these is a 200,000-gal. water 
tank which is being erected at a cost of 
$30,000. It will be built 150 feet high 
to provide a gravity water supply that 
will take care of the whole plant and 
function as a reserve supply against the 
possible failure of the company’s own 
water-pumping equipment. It is con- 
nected to sprinkling systems throughout 
the plant. 

A heavy fuel oil system has also been 
installed at a cost of approximately 
$250,000 to assure the continued opera- 
tion of equipment being used on defense 
work in case of failure of the natural 
gas supply. This system consists of a 
large “tank farm” comprising a central 
storage to accommodate 1,250,000 gal- 








lons of heavy fuel oil, suffic ent for a 
month’s capacity operation. This “tank 
farm” is hooked up to open hearth fur- 
naces, billet heating furnaces, and soak- 
ing pits. 

Heavy fuel oil has to be heated to 
250 degrees Fahrenheit before it can be 
atomized and burned. It even has to be 
preheated to draw it out of freight cars, 
or for distribution into the feeder mains 
from the tanks. Thus the fire risk is so 
small as to be negligible. Yet the in- 
stallation is adequately protected with a 
complete fire-fighting system of its own, 
including extinguishers of the latest 
type for smothering flames, and a series 
of dikes constructed around the tanks. 


Meter Cart Simplifies 
Load Checks 


SOURCE 
Caterpillar Tractor Company 
Peoria, Ill. 


In addition to the usual complement 
of instruments and other testing equip- 
ment, the electrical maintenance depart- 
ment finds wide use for a special elec- 
trical test cart. This cart, which was 
made in the department, is mounted on 
small pneumatic tires. It has a sheet- 
metal housing with a door hinged to 
give access to the meter inside. 

The cart carries an ampere demand 
meter with a 15-min. lag. It is used 
chiefly on main feeder circuits to deter- 
mine the maximum demand over quar- 
ter-hour periods. The information thus 
obtained has resulted in the rearrange- 
ment of a good many circuits to secure 
better equalization of the loads. 





Mounted on pneumatic tires, the test cart can be moved quickly from one to the next test 


FACTORY MANAGEMENT and MAINTENANCE 














BEARINGS ann BARS 


@ Don’t wait for bearings. Keep a Bunt- 
ing Catalog handy. Hundreds of sizes 
of completely finished Cast Bronze 
Bearings for every mechanical appli- 
cation and for all sizes and makes of 
electric motors are instantly available 
in any quantity desired from Bunting 
wholesalers in all markets. Bunting 
Tubular and Solid Bearing Bronze Bars 
are completely finished inside, outside 
and ends, avoiding waste of metal and 
labor. Hundreds of sizes always in 
stock. Write for Catalog...The Bunting 
Brass & Bronze Company, Toledo, Ohio. 
Warehouses in All Principal Cities. 





EVERY PIECE SHOWS THE 
SHKZE STAMPED ON BAR 
FROM END TO END... 
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BRONZE BUSHINGS BEARINGS 
PRECISION BRONZE BARS BABBITT METALS 
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(CONTINUED FROM JANUARY) 


Electrical Control Troubles 


Table II. 


I. COPPER CONTACT TIPS 


and Their Causes 


Causes and Remedies for Contact Tip Troubles 


CHARACTERISTICS: Copper has low contact resistance (when clean); low specific resistance; low 
cost; welds less easily than silver, but more easily than special non-welding metals, 
It is the metal most commonly used for power contacts 





Type of Failure 
OVERHEATING’ 


Possible Causes 
1. Copper oxide on contact surface, 
usually caused by: 
(a) Carrying load continuously 
for long time 
(6) Highly inductive loads, such 
as d.c. fields 


(c) Sustained overloads 


(d) Reduced tip pressure 
(e) Loose connection 


Possible Remedies 


Silver-faced tips* 
Silver-faced tips® 
Silver-faced tips* 


Clean or replace and adjust 
Clean and tighten 





Type of Failure 
WELDING (FREEZING) 


Possible Causes 
1. Abnormal inrush currents (more 
than ten times continuous rating) * 


2. Weak tip pressure, caused by: 
(a) Wear allowance gone 


(6) Poor tip adjustment 


(c) Low voltage which prevents 
magnet sealing 


3. Mechanical rebound on dropout, 
causing tips to touch 


4. Short-circuit currents 


5. Contact chatter, caused by: 
(a) Poor contact in control pickup 
circuit 
(6) Contactor slam opens inter- 
lock in coil circuit 


(c) Very rapid jogging 


Possible Remedies 
Reduce currents; substitute special non- 
welding tips if otherwise suitable; or 
change to larger device‘ 


Replace and adjust 
Adjust gap and wipe 


Correct voltage condition 


Reduce the rebound (This may mean a 
design change by manufacturer) 


Eliminate shorts or use smaller fuses in 
feeder 


Improve contact or use holding inter- 
lock 


Increase wipe and pressure on inter- 
lock or reduce slam by using higher- 
turn coil 


Check whether device is recommended 
for jogging service 
Educate operator 





Type of Failure 
SHORT TIP LIFE 


Possible Causes 
1. Interrupting high currents 
(Tip life varies about inversely as 
square of current interrupted. Hence, 
jogging may wear tips over 30 times 
as fast as an equal number of straight 
starts, with stops from full speed) 


2. Copper oxide formation necessitates 
filing to keep tips from excessively 
heating 


3. Contacts chatter, caused by: 
(a) Poor contact in pickup con- 
trol circuit 


Possible Remedies 
Special tips are obtainable which with- 
stand arcing better than copper. They 
cannot always be used because of their 


higher resistance and lower rating. See 
Section III. 


Silver-faced tips (Do not file silver tips) 


Improve contact or use holding inter- 
lock (CONTINUED ON PAGE 100) 
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WEVER BELIEVED SUCH 
COMBUSTION RESULTS 
WERE POSSIBLE 








Another COPPUS 
BLUE RIBBON Product 


The steam engineer of one of the country’s largest 
petroleum refineries, having operated FANMIX 
burners over a six month period writes: ‘‘Since 
the installation of FANMIX Burners the average 
load on the still has been increased 25%. The flue 
gas temperature dropped from 620° to 530° F. and 
the COz increased from 9.4% to 11.4%. 





COPPUS BLUE RIBBON PRODUCTS 


Designed for your Industry 
Engineered for You 


COPPUS STEAM TURBINES. 
For small H.P. jobs—six sizes 
(and prices) from 150 H.P. 


COPPUS TANK AND TANK 
CAR VENTILATORS. For 
quick ventilation of Tank Cars, 
Tanks, etc. Supplies fresh cool- 
ing air to men working in con- 
fined spaces. Bulletin 163-1 


down to fractional. Steam — 
Gas—or Compressed Air driv- 
en. Bulletin 135-9 





MEAT KILLERS. Keep pro- 
duction up by keeping men 


COPPUS VENTILATOR 
FiLTEeRs. A combination 
Ventilator and Air Filter for cool. Also for cooling of mot- 
industrial applications. Bulle- ors, generators, etc Bulletin 
tin F-370-1. 160-4. 











Says MAJOR OIL REFINERY, ABOUT 
THE FANMIX GAS BURNER 











NEW OPERATING METHOD 
Ensures Perfect Gas... Air Ratio 


Gas escaping through orifices in the revolving 
arms, drives the fan and draws in the correct pro- 
portion of air. The result is instantaneous, com- 
plete combustion. Not only does this give you 
higher ratings, but you also get eleven other unique 
benefits from Coppus-Dennis Fanmix Burners. 


WRITE FOR FREE 
FANMIX BULLETIN 410-2 


Like all other Coppus products, the Fanmix Gas 
Burner has a Blue Ribbon. This is your assurance 
of precision workmanship and careful inspection. 
Note other Blue Ribbon products described at left. 
Coppus Engineering Corporation, 212 Park 
Avenue, Worcester, Massachusetts. Sales 
offices in THOMAS’ REGISTER: other “Blue 
Ribbon” products in SWEET’S CATALO 
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Table II. Causes and Remedies for Contact Tip Troubles 


(6) Contactor slam opens inter- Increase wipe and pressure on interlock 
lock in coil circuit 


(c) Broken pole shader Replace 


4. If tips are under oil Change to air-break device, if oil is not 
(Oil-immersed tips burn away from _ essential 
20 to 40 times as fast as similar tips 
breaking same current in air) 


II. SILVER-FACED CONTACT TIPS ON COPPER, STEEL, OR BRONZE BACKING' 


CHARACTERISTICS: 


Silver has low contact resistance; lowest specific resistance; oxide is self- 
reducing when heated; welds easier than copper 





Type of Failure 
OVERHEATING (Rare unless 


overloaded ) 


Possible Causes Possible Remedies 
1. Sustained overcurrent Reduce current or change to larger 
device 
2. Loose connections in adjacent bolted Clean and tighten 


joints 





WELDING (freezing) 


1. High inrush currents (more than Reduce currents or substitute copper. 
six times continuous rating) * Copper tips may cause trouble from 
heating; this should be considered. 
See Section I 
2. Same as under Welding in Section I 
3. Same as under Welding in Section I 
4, Same as under Welding in Section I 
5. (a) Same as under Welding in 
Section I 


(6) Same as under Welding in 
Section I 


(c) Very rapid jogging Use copper tips if otherwise suitable. 
See Section I 





SHORT TIP LIFE 


1. Same as under Short Tip Life in 


Section I 
2. Filing or dressing to remove rough- Do not file silver tips. 
ness The rough spots will not hurt them 


III. NON-WELDING AND ARC-RESISTANT CONTACT TIPS 


CHARACTERISTICS: 


(These are usually made with a copper backing. Common forms are sintered 
mixtures of a hard metal with a soft one, such as tungsten and copper, or 
molybdenum and silver). 

Good arc-resisting and weld-resisting properties; very high cost; high specific 
resistance; high contact resistance; lower continuous rating than copper or silver 


Since these tips are expensive and have other disadvantages, they are usually 
employed only on applications where neither copper nor silver is satisfactory; 
for example, on incandescent lamp loads (1500 per cent inrush) or as arcing tips 
on some circuit breakers 


It is usually more economical to use copper tips, even though they have to be 
replaced oftener 








Type of Failure Possible Causes Possible Remedies 
OVERHEATING 1. Sustained overcurrent Use larger device 
2. Weak tip pressure Increase tip pressure 
3. Oxide formation Clean tips and increase ,.essure 
WELDING The same general comments apply as given for copper tips except that so-called 


non-welding tips are somewhat more resistant to welding. 


1 Do not file copper tips except as temporary cure for overheating; it wears them out 


2 Some caution must be used in applying silver tips, particularly on devices rated 150 
amperes and larger, because they will weld more readily than copper. In some 
instances it may be necessary to put in a larger device 


3 These figures will vary somewhat with size and type of device 
4 Non-welding tips have lower continuous current rating because of higher resistance 


5 Fine silver is most widely used. Coin silver and other silver alloys are harder, have 
higher resistance, and the oxides usually are not self-reducing 
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t BROOKLANDS— Hydromatic Pressure Tank Combina- 
tion — no special piping necessary when replacing closet 
with high tank. Flushes at 20 pounds pressure at valve. 
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NUMBER 2 





@ ROCKWELL — Siphon Jet Closet — with twin 
priming jets and extra-large passageway for extra 
efficiency and sanitation. Tuskolite seat. 


a DALRY — Exposed Shower — with renewable 
seats, oovetee riser, rigid shower-head, 


reversible yoke for 


FEBRUARY, 









A vital point in plant improvement— 


Modern sanitary facilities for employees mean money sav- 
ings to the management. The good health and good spirits 
of your workers result in more and better work done with 
less time lost. ® Kohler fixtures and fittings are built for 
finer service, longer life and lower maintenance cost. First-quality 
plumbing costs no more to install, saves money over the years. Get a 


careful Kohler estimate before you order — because it pays. . . 


Kohler Co. Founded 1873. Kohler, Wisconsin. 








JARVES — Enameled Cast-iron Urinal — CLEARBROOK — Vitreous China Drinking 
with perforated washdown pipe. Sizes from untain — non-squirting, vandal-proof bubbler 
24 to 72 inches. head, self-closing control valve. 


BROCKWAY — Enameled 
Cast-iron Wash Sink — with 
8-inch back and efficient 
Kohler fittings. 


ceiling or floor supplies. 
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Te 
ORGANIZED 
APPETITES 


ORGANIZED 
APPETITES 


An employee cafe- 

teria makes a plant more 

efficient, more pleasant to 

work in—it gives an outlying loca- 

tion desirable convenience, it pro- 

motes a friendlier atmosphere be- 
tween factory and office. 

We have built all kinds of cafete- 
rias for industry to fit all sorts of 
conditions and budgets. 

To each new plan we bring a wide 
experience with mass feeding plus 
an understanding of modern per- 
sonnel conditions. 


ALBERT PICK CO., INC. 
2159 Pershing Read, Chicage 


© Without cost or obliga- 

tion, a Pick Engineer will 

gladly discuss your employee- 

feeding problem, suggest proper 
equipment, estimate costs— wheth- 

er you need modernization of present 
facilities or a completely new installation. 











Vou Waut to Kuow 





more about the items mentioned on this page. 
Letters to the addresses given will bring information 


@ BOOKLET outlines research facilities 
and contains a bibliography of research 
reports of assistance to engineers and tech- 
nicians in locating engineering data and 
information on various phases of heating, 
ventilating, and air conditioning. Ameri- 
can Society of Heating and Ventilating En- 
gineers, 51 Madison Ave., New York. 


@ SERVICES of a non-profit, non-partisan 
organization, whose stated object is to 
stimulate thought and discussion concern- 
ing the vital problems of our social and 
civic life, are offered to business men. 
Typical of its publications are Social Prob- 
lems Visualized and The Alcohol Problem 
Visualized. Posters, also, are available. 
The National Forum, 417 South Dearborn 
St., Chicago. 


@ BUILDING-WIRE CALCULATOR rap- 
idly figures for you the pertinent informa- 
tion on various types of wire, in new work 
and in rewiring, under the new National 
Electrical Code. General Cable Corp., 420 
Lexington Ave., New York. 


@ EMULSION that adheres to aluminum 
so that you can’t scratch or crack it off 
makes possible photographic reproduction 
on aluminum of diagrams, instruction 
sheets, templets, and such, from ordinary 
drawings, prints, and negatives. Done by 
the usual contact printing method or with 
enlarger. Republic Engineering Products, 
Inc., 480 Lexington Ave., New York. 


@ SLAM OF DOORS and windows can be 
muffled by a _ sound-absorbent material 
which, when applied to the back unexposed 
surfaces of trim, is said to eliminate rever- 
beration and sound transmission. Milcor 
Steel Co., Milwaukee. 


@ FUNCTION of the tightly wound steel 
spring core of a round belting is to main- 
tain a slight tension between ends of the 
belting when they are fastened together 
and to eliminate need for metal fasteners. 
Three diameters: +, ¥s, and % inch. Sud- 
bury Laboratory, South Sudbury, Mass. 


@ SOLUTION, utilizing the affiliation of 
certain grass and weed, removes corrosion, 
scale, and rust without harm and protects 
against further accumulations, it is said. 
Automatic dispenser discharges a few drops 
at a time at given intervals. Miller Mfg. 
Co., 1220 Kaighn Ave., Camden, N. J. 


@ LIFE-GUARD, a strange name for a 
bomb, fits this one because, when installed 
to warn against danger of fire from spon- 
taneous combustion or overheating of elec- 
tric motors, it goes off automatically at a 
temperature of 160 deg. F. Uses blank 
cartridges and can be reloaded indefinitely. 
General Fire Truck Corp., East Jefferson 
St., Chicago. 


@ “MERIT RATING of Supervisors, Fore- 
men and Department Heads” summarizes 
the supervisory rating policies of a num- 
ber of selected firms and makes use of the 


LOCK JOINT of this corrugated porcelain enamel sheathing is said to fasten weather- 
tight without chipping the enamel and breaking down the corrosion-resistant finish. 
The sheets, finished in white inside and in blue, maroon, green. or brown outside, 
may be applied on steel or wood framing, solid roof decks, or side-wall surfaces. 


Porcelain Enamel Steels, Inc., Cleveland 
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_and We Want to Show You How 














oy LUBRICANTS 


Example... 25% Lubricant Saving ... Lower 
-~3 Maintenance ... Increased Production 


a 


ate Deep draw, tough material, forced production . . . here’s a combination that 

calls for Sun H. D. Lubricants in the bearings of stamping and drawing presses. 

“Tis why one Michigan ad’tomotive manufacturer is using Sun 300 H. D. Gun 

~ Gredse on.all his presses . . . why he has used this dependable lubricant for 
more than eight years. 

Performance records in this plant show actual savings of 25% in lubricant 

costs; but, of even greater importance, Sun H. D. Lubricants hold up under 

heavy loads, stay put, help make bearings run cooler, save wear and ‘‘down- 


lil sae late Muilelialicialelale-m ali ee 


Now, more than ever, you need efficient, economical, dependable lubrica- 







ceo Wee RTS tion... for all your production equipment. You can get that kind of lubri- 
t+) at Thinners), ° P . 
M ee cee . cation with Sun products . . . and we want to show you. Write— 
(Me went 
SUN QUED ig ols 
TEMPER! 









SUN OIL COMPANY: PHILADELPHIA, PA. 


Spc f the Sunoco News Voice of the Air lowell Thomas 


PETROLEUM PRODUCTS FOR ALL INDUSTRIES 
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1. T. &B. Pressure (solderless) 
Connectors 


2. “via r aybaR 


Here’s a newer, modernized line of electrical 
connectors that speeds up installation and helps 
boost production in these ways: 


@ install fast and stay fast 

@ eliminate solder and time-wasting tinkering 

@ assure permanent electrical connections 

@ provide a specific type for every wiring 
need or system: wire, cable, rod, tubing 
and bar. 

Get a line on this modern line of connectors 

now “via GRAYBAR”—write for complete in- 

formation on your particular needs, or we'll 

be glad to send you a catalog covering this 

line at your request. 


MED oe gy 
2 - Prem 


'Y 2 oi'y 
““WEDGE-ON” v 
LUGS Great pressure holds 
wire securely. Barrel supports 
insulation so that neither flexing 
nor vibration can break strands. 
Available with or without insu- 
lating skirt for wire sizes No. 4 to 
No. 22, solid and stranded. 











































“LOCK- 
TITE”’ 
TEE- 
~ PARALLEL 
“HINJON’’ JUNIOR TAP TAP 
Four sizes tap all mains Six fittings will tap, tee or 
No. 4 to 500 MCM to parallel, all combinations Seven over-lapping sizes fit 
small wire branches No. 14 1/0 to 500,000 CM on the all cables, No. 4 through 
to No. 4. One piece con- main to No. 2 to 500,000 1,000,000 CM Vibration 
struction, full salvage CM on the branch. One proof, no loose parts, once 
value. piece construction. made up tight it stays tight. 
a 
wo" 


7’ GRAYBAR ELECTRIC COMPANY 
r Executive Offices: Graybar Bldg.,N.Y.C. 











/ Defense Note 
( GRAYBAR offers action-serv- 
\ ice in emergencies on all « 
4 types of electrical equip- s* 
3 ment and supplies. Pid 
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outstanding features of each to set up a 
model merit-rating program. Northeast. 
ern University, College of Business Admin. 
istration, Boston. 


@ OIL-RESISTING plastic calking com. 
pound for transformer and oil switch bush. 
ings and covers, and other electrical appa. 
tus employing transil oil, is said to be non. 
hardening and workable over a wide tem. 
perature range. Adhesive to any clean 
surface, it can be removed and salvaged, 
Johns-Manville, 22 East 40th St., New 
York. 


@ AIR- DRYING chlorinated - rubber-base 
enamels applied to metal or wood dry 
dust-free in a few minutes and become so 
hard in 24 hours that they will not “paper 
print.” They are adhesive, can be used 
outdoors, and retain their flexibility. Maas 
& Waldstein Co., 438 Riverside Ave., New. 
ou. Bi 5. 


e “BABY” air grinder weighs 13 lb. and 
operates at 20,000 r.p.m. at 90 lb. pressure 
to do such light grinding as removing 
metal from hard-to-get-at places. Takes 
organic bonded wheels 14 inches diameter 
or vitrified wheels 14 inches diameter and 


various sizes of collets. Ingersoll-Rand Co., 
Phillipsburg, N. J. 


e “TRAINING YOUR EMPLOYEES” 
contains suggestions for executives and 
supervisors on day-to-day training problems 
and upon the improvement of morale and 
production of subordinates. 35c. Society 
for Personnel Administration, P.O. Box 
266, Washington, D. C. 


© BEARING BRONZE alloyed in various 
high-lead combinations is said to make 
running bearings of low friction, heat, and 
noise; high heat resistance, hardness, and 
compression resistance. Monarch Alloys 
Co., Ravenna, Ohio. 


@ THE “SPECTACULAR” and “mysteri- 
ous” photo relay is set forth in plain terms 
in an illustrated booklet that deals with 
its theory and application. 25c. Allied 
Control Co., Inc., 227 Fulton St., New 
York. 


@ PAINT DEODORANT mixed in with 
paints, enamels, stains, varnishes, and lac- 
quers banishes the obnoxious odors and 
eye-smarting fumes that have long irri- 
tated painters and those living or working 
around a new paint job. Coastwise Labo- 
ratories, 152 West 42d St., New York. 


@ TWELVE LESSONS on the basic prin- 
ciples of machine tools and metal working 
have been set up for apprentices. They 
are in calendar form accompanied by an 
illustrated diagram to show the existing 
need for trained craftsmen. Mr. Leighton 
A. Wilkie, 1203 Thacker St., Des Plaines, 
Ill. 


@ BOTTLENECK OPENER we may call 
a photographic machine that photographs 
plans, correspondence, contracts—written, 
printed, or drawn—and develops and fixes . 
the prints in actual, reduced, or enlarged 
size, on short notice. The Haloid Co., 
Rochester, N. Y. 
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‘HOIST FOR EVERY PURPOSE | 
‘A—Bolt Suspension Type. — 
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2426 ARAMINGO AVENUE, PHILADELPHIA, PA. 


OTHER A-E-CO PRODUCTS: TAYLOR STOKERS, 
MARINE DECK AUXILIARIES, HELE-SHAW FLUID POWER 


Look in your classified telephone directory under ““A-E-CO 


MAIL THIS COUPON NOW 


VOLUME 939, NUMBER 2. 
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THERE’S A LO-HED ELECTRIC 


B—Plain. Troliey Type. 
C—Hand-Geared Type. 
D—Motor Driven Trolley Type. 
E—Cab-Controlied Type. 


CAPACITIES FROM 14 to 12 TONS 






















GOOD FOR ALL PURPOSES 


If you called the Lo-Hed Hoist the low headroom hoist your 
description would be right but not complete. Possibly 10% 
have bought a Lo-Hed because it is the original low head- 
room hoist, the other 90%—numbering thousands of custom- 
ers and hoists—because the Lo-Hed is a hoist good for all 
purposes. It’s easy to service, operates on any track, is noted for 
exceptionally low maintenance, is protected against dust, mois- 
ture, is fast, safe and fool-proof, and is furnished in a wide range 


of types and sizes for applications in any industry you can name. 


You can see for yourself from the open-view on this page that 
the Lo-Hed Hoist has every worthwhile feature a good all- 
purpose hoist needs. Look at these time-tested features: Heavy 
duty hoist type motor, automatic lowering brake, anti-friction 
bearings, stub tooth spur gears, plow-steel cable, 100% positive 
automatic upper limit stop, dust and moisture-proof controller. 
(Construction varies slightly for classes of Lo-Heds.) 
Investigate Lo-Hed time-tested construction. Write today for 
the complete, well illustrated Lo-Hed Catalog shown below. 


G AMERICAN ENGINEERING COMPANY 





LO-HED HOISTS” for your nearest representative. 


FEBRUARY, 1941 





LO HED HOISTS 

















AMERICAN ENGINEERING COMPANY 

2426 Aramingo Avenue, Philadelphia 

CT Please send me your 26 page complete catalog of Lo-Hed Hoists. 
Ask your representative to call. 

Name _ 

Company : — 

Street Address 

City ene State 








(Please print plainly) 
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“After 9 months’ mill operation, 
IVANHOE Fluorescent Lighting paid us 
specific profits...” 


a UXBRIDGE WORSTED Co,, 


Leading Manufacturers of woolens 





Increase in weaving efficiency on one type 
automobile fabric from 81% to 84%, 
with a decrease of 22% in mending costs 


type of auto fabric from 83% to 87.7%, 
with a decrease of 25% in mending costs 


Increase in illumination in many depart- 
ments to 50 foot candles and more, at a 
surprisingly low increase in cost 


y) J Increase in weaving efficiency on another 


through easier, quicker and better pro- 


i Increase in mill operatives’ earnings 
duction 


“50 FOOT CANDLER” CAN PAY YOU 
NEW PRODUCTION PROFITS, TOO! 


The “50 Foot CANDLER” is the first RLM Continu- 
ous Fluorescent Lighting System providing 50 foot 
candles of general illumination. It offers you higher 
illumination at no increase in cost. It is the modern 
lighting system with the “built-in wireway” ... with 
fixtures which contain their own wireway channels, 
complete with wiring and all operating auxiliaries 
- - . making possible substantial savings of from 
30% to 50% in installation costs. 


Listed below are 7 potentially-profitable reasons 
for investigating this new lighting system now ... 
Today .. . when it can profit you most. Send for new 
“50 Foot CANDLER” Bulletin 1C, and let us make an 
early appointment for you with a Miller Lighting 
Engineer. WRITE .. . 


THE MILLER COMPANY 
MERIDEN, CONN. 
Pioneers in Good Lighting Since 1844 


‘oa ay Foot Candler” 
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and automobile fabrics, 


™ Note these fine, clear ‘‘ribbons of 
light’” — their high illumination, 


a ed Ssieeel EVEN distribution and diffusion over 


this large working area. 


Here’s another view, directly under 

this ‘‘best-seeing’’ light which pro- 

vides such ideal working conditions 
for Uxbridge operatives. 





Higher illumination at no in- 
crease in cost 

30% to 50% lower installation 
costs—with minimum relocation 
of wiring outlets and reductions 
up to 80% in plant wiring sys- 
tem... because fixtures contain 
own wireway 

Easier, faster installation— 
with use of part of new lighting 
system while remainder is being 
installed 

Uniform light distribution — 
complete freedom to move pro- 
duction equipment without 
changing lighting 
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/ Only “50 FOOT CANDLER” can give you these lighting benefits 


Clean-cut, modern appearance, 
no gadgets—with consistent-day- 
to-day “best-seeing” conditions 
for maximum employee efficiency 
and comfort 


Simplified, less expensive main- 
tenance—easy-to-clean porcelain- 
enameled fixtures, reflectors com- 
pletely removable without dis- 
turbing wiring 


Allowance for future growth— 
increases in illumination as high 
as 45% practical to meet changed 
lighting needs; lowest possible 
obsolescence factor 











BAKER TRUCKS Step up 


production i in key defense industries 











Thousands of plants vital to American 

Defense, faced with the need of further 
increasing production even after plant ca- 
pacities have been taxed to their apparent 
limits, are solving their problem with Baker 
Industrial Trucks: In some instances assem- 
bly lines are speeded up by a faster handling 
of parts...In others, congested aisles are 





kept clear, and efficiency of machines 
increased by bringing work directly to the 
operator... In many plants Baker Trucks 
are making more floor space available for 
production by two or three-high tiering in 
storage, or by yard storage of bulky mate- 
rials... In still others, faster loading or un- 
loading of cars eliminates a serious bottle- 
neck. All this is done without adding to over- 
head — usually; costs are greatly reduced, 


If you are expanding, Or seed more produc- 


tion from your present plant, call your near- 
est Baker Representative or write us direct. 


BAKER INDUSTRIAL TRUCK DIVISION 
of the Baker Raulang Company 
2178 WEST 25™ STREET © CLEVELAND, OHIO 
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RAILROADS CHEMICAL PLANTS 


DUSTRIAL TRUCKS 


In Canada: Railway and Power Engineering Corporation, Ltd. 






Give All your workers 


AMERICAN 
GOGGLES 


If you are going to fight eye accidents in your plant—fight 
them ALL. Track down every job where even the slightest 
eye hazard exists . . . give every worker the protection of 
comfortable, good-looking American Goggles. 


You will be well rewarded . . . by important savings in 
company dollars . . . by keeping skilled workers on the job. 


Your American representative will help you track down 
the eye hazards and show you how quickly and econom- 
ically you can put a planned program into effect to guard 
against eye accidents in your plant. 


American Optical 


Company 


SOUTHBRIDGE <3, MASSACHUSETTS 


9137 
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Addressograph-Multigraph Corporation, Cleveland, Obio 


FOR DEFENSE-COMPLETE IN SIXTY WORKING DAYS 


Sixty working days is long enough to complete large unobstructed areas 
of this kind of floor space. Ferguson Type Three Factory Buildings have 
been used for years by manufacturers of automobiles, paper, office 
machinery, electric motors, machine tools, and many other products. 
Whether you need large or small areas of floor space . .. whether your 
requirements are for special or standard type buildings . . . Ferguson 
can handle your work properly, quickly, and economically. There is 
. and one responsibility. You can get 


only one contract... one profit. . 


our preliminary suggestions and estimates, with a definite delivery date, 


if you will write, telegraph, telephone, or come to our nearest office. 


The H.K. 
Ferguson 


CLEVELAND, OHIO * HANNA BUILDING © PHONE CHERRY 5870 @© NEW YORK CITY © 25 WEST 43rd STREET *© PHONE BRYANT 9-7257 
SAN FRANCISCO © 218 HOWARD STREET © EXBROOK 8410 © TORONTO, CANADA ® 1221 BAY STREET * KINGSDALE 3646 @ MEXICO CITY * MEXICO 
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ERE it is. . . right offthe 

press . .. JOHNSON 
Bronze new, general cata- 
logue — No. 410. Between 
its two covers you will find, 
listed and described, the 
most complete sleeve bear- 
ing service in the world. 


Many new sizes... new 
types . . . much additional 
bearing data has been 
added. For instance, there 
are over 800 sizes of 
finished bronze bearings 
and bushings; over 350 
sizes of bronze bars; 250 
types of electric motor 
bearings plus such items 
as flanged bearings, self 
lubricating bearings and 
babbitt. Every item listed is 
available — immediately 
from stock. 

Here is a book you will 
want to keep... . to refer 
to often. Why not write 
for a copy today! 


Ji Gree! 
JOHNSON BRONZE 


COMPANY 
512 SOUTH MILL STREET 


NEW CASTLE, PA. 
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Overhead Carrier 


Tramrail carrier with raise-lower cab is 
available in two general forms. One pro- 
vides for raising and lowering of cab and 
load together. The other provides for cab 
and load raising and lowering independ- 





ently of each other. This unit enables 
one operator to take care of all operations 
involved in moving materials with an elec- 
tric cab-controlled overhead system: at- 
taching load to crane hook, using lifting 
fork, detaching, and operation of the unit. 
In handling kegs and sacks with a lifting 
fork and pallets, the fork may be connect- 
ed to the cab so that both move together 
with the operator abreast of the load. Thus 
the operator is protected from having 
piled loads drop down on him. This car- 
rier is useful in handling of kegs, drums, 
rolls of paper, lumber, sheet steel. Cleve- 
land Tramrail Division, The, Cleveland 
Crane & Engineering Co., Wickliffe, Ohio. 


Hydraulic-Pressure Switch 


Universal snap-action hydraulic-pressure 
switch incorporates an interlock to elimi- 
nate flutter and is constructed to be ex- 
plosion, dirt, oil, and moisture proof. Fea- 
turing two distinct ranges, it makes use 
of a_single switch for numerous applica- 
tions and a wide range of operating pres- 
sures. Also said to permit removal of one 
size hydraulic piston and replacement of 
another size so that the switch capacity 
can be used interchangeably over an oper- 
ating range from 200-1,000 lb. to 900-3,000 
lb. per sq. in. Spring-loaded screw ad- 
justs switch to balance hydraulic pressure 
at any selected point. (Said to permit 
working to within 5 pounds.) Switch can 
be used as normally open or normally 
closed and to control cycling of more than 
one machine or process. Can handle any 
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voltage so long as 30 amp. is not exceed- 
ed. Hydraulic connection is through }-in, 
standard pipe fitting. Progressive Welder 
Co., 3012 East Outer Drive, Detroit. 


Drills 

Two additions to the Multi-Vane drill 
line, Sizes 00 and 0, are light in weight 
ranging from 14 to 2% pounds. Attach- 
ments can be furnished to adapt these 
tools for light screw driving, nut running, 
close-quarter drilling, wire brushing, sand- 
ing. Three types of handles are available: 


straight, lever throttle, pistol grip. Inger- 
soll-Rand Co., 11 Broadway, New York. 


Fan-Type Unit Heater 


Double-purpose all-electric fan-type unit 
heater serves as a heater in winter and a 
fan in summer. It is adjustable vertically 
and horizontally, can be installed on ceil- 
ing or floor or wall, incorporates the com- 
pany’s Corox heating element. Baffles are 
arranged around the motor to protect it 
from radiant heat and to direct flow of 
incoming air over the motor and thus keep 
it cool in operation. Four holes drilled in 
the base facilitate mounting. Available in 
three sizes (6,824-13,648 B.t.u. per hr.) 
single phase, 50/60 cycles, a.c., 115 and 
230 volts. Westinghouse Electric Supply 
Co., 575 Sixth Ave., Pittsburgh. 


Pump Head 


Design of geared heads for deep well 
turbine pumps features a change in bear- 
ing application. The take-off shaft is de- 
signed to carry increased loads. Double- 
row ball bearings support the horizontal 
and vertical shafts and are placed ad- 
jacent to the spiral bevel gears. An extra- 
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Typical Allis-Chalmers Lo-Maintenance Motor inIndiana 
Coal Tipple Operates Conveyor ... Handles 4,000,000 
Tons in Five Years . . . Without a Cent for Repairs! 
Get Motor Performance Like This In YOUR Plant! 
















































IN A TIPPLE, coal dust fills the air 
and normal hard-pounding use offers 
areal challenge to motor operation. 
Definitely it’s no place for molly- 
coddle motors ... 


That’s why — five years ago when 
the Snow Hill Coal Corporation con- 
structed a new tipple at Terre Haute, 
Indiana, it was specified that 25 Allis- 
Chalmers Lo-Maintenance Motors be 
used to drive the various equipment 
in the plant. 


Today, not only the motor illus- 
trated here, but every one of those 25 


This is exactly the same kind of 
money-saving, dependable motor per- 
formance that Lo-Maintenance 
Motors are giving in thousands of 
other plants throughout the country, 


For.Lower Power Costs! 
That’s because the whole line of Lo- 
Maintenance Motors is designed and 
built to give performance that’s more 
than just a rated horsepower. It’s 
performance based on such outstand- 
ing features as indestructible rotor, 
distortionless stator, high carbon steel 
frame, no stint or skimp in materials 
or workmanship. 


A. K. HERT, GENERAL SUPERIN- 
tendent of Snow Hill Coal Corpora- 
tion, says—‘“Twenty five Allis-Chalmers 
Motors carry the full power load for 
all operations in our tipple. I can’t 
imagine much tougher motor condi- 
tions, and yet those motors have never 
given us a moment’s worry.” 

As an example of this extra-perform- 
ance, the 25-hp totally-enclosed fan- 
cooled Lo-Maintenance Motor illustrat- 
ed here, has moved 4 million tons of 
coal along the conveyor—5 years on the 
job and not a penny spent for repairs! 


gineer in the district office near you, 
or write Allis-Chalmers, Milwaukee, 
Wisconsin. 


motors is still giving 100% service 
.. living up to Allis-Chalmers repu- 
tation for amazingly low maintenance. 


If you want motor performance 
like this in YOUR plant, call the en- 


Explosion-Proof Splash-Proof + Wound Rotos Gearmotor 





General Purpose 


© ALLS: CHALMERS LO-MAINTENANCE MOTORS 


A COMPLETE LINE FOR EVERY PURPOSE. . ONE-HALF HORSEPOWER AND UP 




















































PROTECT 6,000 FEET OF 
STEAM LINES FROM POWER STATION 
TO NEW PROCTER & GAMBLE PLANT 


The transmission of steam from the Edgar 
Station of the Boston Edison Company to the 
new Procter & Gamble plant at Quincy, Mass., 
represents an unusual demand upon engi- 
neering technique and upon the efficiency of 
the insulation. The pipe lines are carried 
overhead to the Fore River, thence under- 
ground through tunnels constructed below 
tide water. To minimize heat loss, the pipes 
are CAREY insulated throughout. About 6,000 
feet of 12” and 4” pipe are included in the line. 


The more difficult your insulation problem, 
the more essential that you entrust it to 
CAREY for the correct solution. The CAREY 
Line includes insulations that meet every 
service condition from sub-zero to 2500° F. 
A nationwide organization of experienced 
applicators is at your service. Write for 
Insulation Catalog—address Dept. 30. 


THE PHILIP CAREY COMPANY » Lockland, Cincinnati, Ohio 


Dependable Products Since 1873 
IN CANADA: THE PHILIP CAREY COMPANY, LTD. Office and Factory: LENNOXVILLE, P.Q 
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heavy-duty thrust bearing supports the 
lower end of the geared shaft sleeve while 
an additional thrust bearing supports the 
outer end of the horizontal drive shaft. 
All four bearings are lubricated by an oil. 
pressure system circulating cooled oil to 
bearings and gears. An oil seal is placed 
on the end of the bearing housing to pre. 
vent oil leakage from the outer bearing on 
the take-off shaft. Annealed semi-stee] 
castings protect against distortion and mis. 
alignment of gears and other moving parts, 
Standardized speed ratios: 1:1, 14:1, 14:] 
and 2:1. Head provides for connection with 
universal shaft to gas engines, steam en- 
gines, other power units. Peerless Pump 
Co., 301 West Ave. 26, Los Angeles. 


Fluorescent Lamp 


A 100-watt Mazda fluorescent lamp is 
5 ft. long and 24 in. diameter. It has a 
rated initial output of 4,400 lumens and a 





rated life of 2,000 hours. It is available 
in the standard 3,500 deg. white. The FS-6 
glow-switch starter required for it is 1% 
in. diameter, 2 in. long. Commercial Engi- 
neering Department, Westinghouse Lamp 
Division, Bloomfield, N. J. 


Pressure Reducing Regulators 


For steam, hot liquids, and hot gases— 
initial pressures up to 2,500 lb. per sq. in., 
delivery pressures up to 1,200 lb. per sq. 
in., temperatures up to 1,000‘deg. F. The 
regulators feature an air-dome-loaded de- 
sign and can be adjusted for reduced 
pressures from 5 lb. up to within a few 
pounds of initial pressure simply by chang- 
ing the dome load, it is said. A constant 
loading is imposed by air. Operating 
springs and stuffing boxes are not used. 
Type 39-Q1 is single seated. Type 39-Q2 
is double seated. Applicable in power and 
process plants, refineries, paper mills, pack- 
ing plants, rubber factories. Foster Engi- 
neering Co., 109 Monroe St., Newark, N. J. 


Safety Lenses 


Lens, said to be non-shattering, has been 
developed of special material to provide 
eye protection against flying fragments, 
spattering molten metal, and the like. 
Features claimed: Ability to stand up 
under shock, abrasion, heat of molten 








le 








lf you want to brighten up your 


plant, improve li 


cut lighting cost 
this unretouched 


ghting conditions, 


s—take an- 
and 


other look aft 


| 
photograph! . 
The day-and-night difference 
d rear por- 
tween the front an 
- made by 4 


of this roof was 
of Aluminum Paint. 

tivity and long 
**nat- 


industrial interiors. And 
pervious- 


tions 
single coat 
High, lasting reflec 


life make Aluminum Paint a 


yral’’ for 
se of its extreme im 


becau 
ure, it affords greater 


ness to moist 


protection for both ste 


el and wood. 






























Roof of Motor Square Garden, Pittsburgh, during recent 
redecoration. Wood and steel were cleaned and given one 
coat of Aluminum Paint made with Alcoa Albron Pigment. 


To get full satisfaction from Aluminum Paint, however, 
remember these two things. First, specify a quality vehicle. 
There are vehicles of many types and qualities, but only 
a good vehicle will give you good protection and low 
maintenance. 











DEFENSE COMES FIRST 


To meet the needs of the National Defense 
Program, plus the normal demands of peace, 
a vast expansion of our already greatly in- 
creased production capacity is being speeded. 
When the emergency is past, there will be 
more Aluminum available than ever before. 


Meanwhile, if you can’t get all the 


Aluminum you want when you want it, 
remember Aluminum is helping you by 
helping to meet the National emergency. 










Second, insist on plenty of good pigment. It takes two full 
pounds per gallon to give you maximum coverage, good 
hiding, long life and lasting appearance. Play 
safe—specify top-notch Alcoa Albron Paste. 

To help you in purchasing, get the Alumi- 
num Paint Manual. Free. Write ALUMINUM 
Company OF America, 2126 Gulf Building, , 
Pittsburgh, Pennsylvania. 
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Reg. U.S. Pot OF 






ALBRON 


VOLUME 99, NUMBER 2. FEBRUARY, 1941 113 


We make Aluminum pigments only; no Aluminum Paint. Aluminum Paints of high 
quality are made by leading paint manufacturers who use Alcoa Albron Paste, manufac- 
tured by Aluminum Company of America under patents of Metals Disintegrating Co., Inc. 
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NEW Lupe, Suiieens TOWELS 


ARE TOUGHER IN use, yet SOFTER, Too! 


HOUGH pleasantly softer, the new “Soft-Tuff’” ScotTissue 

Towels now have /0 times greater rub strength! Two ply. .. full 
size... heavy weight — they have double the amount of absor- 
bency needed for thorough hand drying. 

As a result, they go farther, save money. In economy tests, “‘Soft- 
Tuff” ScotTissue Towels substantially reduced previous Scot Tissue 
Towel consumption. Hundreds of America’s great industries, and 
thousands of offices, now use these amazing new towels. Let us 
demonstrate their advantages to you. 

Aa o 
The Scott Washroom Advisory Service can help you arrange washrooms 
comfortably, hygienically and economically. It will suggest ways to 
improve traffic conditions, reduce waste and increase good will. 
Write for details. No obligation! Scott Paper Co., Chester, Pa. 


Copr., 1941, Scott Paper Co. Trade Marks “Scot Tissue,” “Thirsty Fibre” Reg. U.S. Pat. 
Off. Trade Marks “Soft-Tuff,” ““Washroom Advisory Service” Registration applied for. 
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metal; to be less than half the weight of 
tempered glass lens of equal dimensions 
and thickness; to have considerable resist- 
ance to pitting; and to have high optical 
qualities. Available in curved or flat 
styles. Made to fit safety goggles and 
spectacles of any style or shape. The Uni- 
vis Lens Co., Dayton, Ohio. 


Power Plugs and Sockets 


Series 500 plugs and sockets is designed 
for 5,000 volts, 25 amp., and 2, 4, 6, 8, 
10, and 12 contacts. All sizes are polar- 
ized to render incorrect connections im- 
possible even when using several sizes on 
a single installation. The cap is arranged 
so that a standard cable clamp can be 
used, and the cap body can be removed 
for inspection without disturbing wiring. 
To prevent shock or injury, the unit is 
designed to keep fingers from contacting 
the prongs while the prongs are still in 
contact with the socket terminals. Plugs 
and socket blocks are interchangeable in 
caps and brackets. Howard B. Jones, 
2300 Wabansia Ave., Chicago. 


Mobile Fire-Fighting Unit 


Designed to be hooked up as a trailer 
for emergency use by industrial plant fire 
brigades, the unit carries a battery of six 
50-lb. carbon dioxide cylinders equipped 
with 100 ft. of 3-in. hose, hosereel, and 





nozzle. The cylinders are manifolded to- 
gether and are individually operated by 
valves on each cylinder thus permitting 
employment of all or part of the unit’s 
capacity on a large or small fire. Shut-off 
valve on the nozzle handle controls dis- 
charge. Two portable carbon dioxide ex- 
tinguishers of 15 lb. capacity are carried 
on the front platform of the trailer. There 
are also two 24-gal. pure-water extinguish- 
ers which shoot a stream 30 or 40 feet. 
They operate on the syphon principle. 


Walter Kidde & Co., Inc., Bloomfield, N. J. 


Air-Operated Humidifier 


Air-operated steam-type humidifier for 
installation in locations where electric cir- 
cuits would be undesirable finds use in 
chemical or processing plants using inflam- 
mable solvents, in munitions plants hand- 
ling gun powder, in milling plants having 
dust explosion hazards, and in hospitals 
using explosive anesthetics. The assembly 
includes a pneumatic hygrostat which acts 
as a pilot valve to admit pressure to the 
diaphragm chamber of the main air valve 
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when the relative humidity drops below 
the desired percentage. Opened, the main 
air valve allows compressed air to flow to 
the humidifier, pressure builds up and 
opens a steam valve which admits steam 
to a silencing chamber in the humidifier 
from whence it escapes into the atmosphere. 
To insure dryness of steam released, the 
silencing chamber is jacketed with steam 
at a pressure several pounds above atmos- 
phere. Steam trap prevents accumulation 
of condensate in steam jacket. Said to 
add moisture to air at 44 lb. per hr. maxi- 
mum capacity. Armstrong Machine Works, 
804 Maple St., Three Rivers, Mich. 


Electronic Arc Welder 


Junior welder providing a range of 5-40 
amp. is designed for those plants already 
equipped with motor generator welders 
handling currents as low as 35-40 amperes. 
Uses electrodes as small as sz and ¢#: in. 





diameter. It is suited to welding gage 
sizes from No. 32 to No. 18 and is cap- 
able of handling material as thick as No. 
14 gage. Consists essentially of a 3-tube 
polyphase mercury-vapor rectifier circuit 
thus eliminating rotating parts, uses the 
company’s Actron-type rectifier tubes, com- 
bines advantages of a.c. and d.c. arc weld- 
ing. Controls and terminals are located 
on front panel. They are the dead-front 
type and consist of a 2-way stwitch for 
changing polarity of output terminals. 
Handwheel provides adjustment of weld- 
ing current. Said to have current charac- 
teristics similar to those of the larger units. 
Allis-Chalmers Mfg. Co., Milwaukee. 


Paint Spray Booth Fan 


Said to assure protection against haz- 
ards of spray painting under all operating 
conditions, to be corrosion resistant and 
non-sparking. Motor is mounted outside 
the fan housing on an adjustable base. 
Power is transmitted by V-belts through a 
vapor-proof drive chamber. Fan wheels 
are die-formed aluminum and the blades 
are removable for cleaning. Seven standard 
sizes: 18-42 inches. DeBothezat Ventilating 
Equipment Division, American Machine 
& Metals Inc., East Moline, III. 


Soft-Face Hammers 


Useful where a hammer is required that 
will not mar finely finished surfaces or 
delicate machine parts and in forming 








Chase Bag Co., Portland, Oreg., stows 
materials quickly, safely and at low cost, 
with “Clark” Fork Truck. 


“CIARKS © 


pack it to the roof! 


Rafter-high storage of raw materials, parts and fin- 
ished product permits more business to be transacted 
at a given point. Plant expansion may be postponed, 
or made unnecessary. 

“Clark” Fork Trucks lift loads as heavy as 7,000 lbs., 
tilts them back 10 deg. in 1 sec. for easy riding, travel 
at 1 to 7 m.p.h., elevate to the roof, tilt forward 3 deg. in 
Ye sec. for safe tiering. Gas-powered for 24-hr. uninter- 
rupted operation. Write for Fork Truck Catalog. 


CLARK TRUCTRACTOR 


Div. of Clark Equipment Co. 
116 SPRINGFIELD PLACE be BATTLE CREEK, MICH. 
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Durable, fire-safe, asbestos-cement 
partitions combine permanence with 
complete salvage of materials when 
relocation is necessary 


HOWN above is one of the 

installations of J-M Transite 
Walls in the Textile Unit of the 
American Viscose Corp. plant at 
Marcus Hook, Pa. These modern 
movable partitions proved so sat- 
isfactory to company officials 
that when a new plant was 
planned at Meadville, Pa., Tran- 
site Walls were again selected 
for partitioning laboratories and 
offices. 

Check the advantages that 
Transite Walls offer for use in 
your plant. Made of asbestos and 
cement, they are fireproof, rot- 
proof, unusually strong and dur- 


able. Installation is simple, rapid 
and low in cost, because Transite 
Walls are supplied in large, light 
sheets . . . assembled by a unique 
construction method. When 
changes are necessary, this con- 
struction method eliminates the 
usual dirt and disturbance... 
speeds up work . . . assures prac- 
tically 100% salvage of materials. 
Transite Walls are available in two 
types, Imperial and Universal. One 
or the other will meet your needs 
exactly. For full details, write for 
brochure TR-22A. Johns-Manville, 
22 East 40th Street, New York, N.Y. 


JM Johns-Manville 


TRANSITE 
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oVABLE 


cveestos WALLS 
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and working light sheet metal. Available 
with one regular face tip and one ball- 
pein tip; one straight-pein tip and one 
cross-pein tip; with two ball-pein tips; 
one square tip and one offset-pein tip; two 
regular face tips; one regular face tip, 
and one regular face tip with brass insert. 
Tips are made of amber-colored cellulose 
composition and are renewable. Head 
weights range from 1% oz. to 2 lb., but 
not in all types. Bonney Forge & Tool 
Works, Allentown, Pa. 


Pullers 


OTC Gripomatic pullers are obtainable 
in seven sizes with two selections of jaws 
for each puller. Ranging in pulling power 
from 5-50 tons, they are designed to remove 
pulleys, gears, bearings, wheels, pinions, 
sleeves, bushings, sheaves, and other parts 
without damage and without endangering 
the operator. Power-Pitch thread on the 
forcing screw is said to provide 32 percent 
more power than the V-type thread. Pull- 
ing attachments are available to increase 
range of jobs that can be done by the 
pullers. Owatonna Tool Co., 363 Cedar 
St., Owatonna, Minn. 


Fireless Steam Locomotive 


For use in any type of plant where fire 
and explosion hazards exist or where prod- 
ucts are of such nature that smoke from 
ordinary steam locomotives would be 
damaging. Narrow width permits the lo- 
comotive to enter where clearances are 





close. It is equipped with a large storage 
tank or reservoir charged from a station- 
ary boiler through a flexible charging con- 
nection. The tank is built for 425 lb. pres- 
sure per sq. in. and has a capacity of 41.6 
cu. feet. It is fitted with a drainage valve 
and with a safety valve to prevent over- 
charging. A special steam engine for fur- 
nishing power is placed between the frames 
and is connected to the rear axle by means 
of a chain drive. The forward axle is 
driven by side rods. It has 1,333 lb. trac- 
tion force with mean effective cylinder 
pressure of 100 lb. per sq. inch. The brake 
shoes have an asbestos lining to prevent 
sparking. H. K. Porter Co., Inc., 4938 
Harrison St., Pittsburgh. 


Power Sweeper 


General-purpose power sweeper, for in- 
side sweeping of large floor areas and for 
outside sweeping on docks, platforms, 
pavements, and snow removal, may be used 
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WITH PYRANOL 
TRANSFORMERS 


NO VAULTS 
REQUIRED—SO 
YOU SAVE TIME - 

° SPACE ¢ MATERIALS 


SAVE TIME 


It’s easy to install Pyranol transformers. 
Just set them down by the load (or on an 
overhead beam), run in light-weight pri- 


mary feeders, and make connections. 


SAVE SPACE—MATERIALS 

Putting the transformers close to the 
load saves on the cost of secondary feeders. 
And because Pyranol, the transformer cool- 
ing liquid, is noninflammable, out-of-the- 
way installations are easy to make—no 


fireproof vault is needed. 





SAVE ON OPERATION 

Short feeders between transformers and 
load mean less drop in voltage, lower losses, 
higher efficiency. And since Pyranol is non- 
sludging and chemically stable, upkeep is 
practically negligible. 


Figure out what these savings can mean in 
your own plant. You'll find, for speedy 
economical expansion of your power sys- 
tem, Pyranol transformers are a time- and 


money-saving answer. 


3 
: 


Call your G-E representative now for 
more information on load-center dis- 
tribution. Ask for Bulletin GEA-2277. 
General Electric, Schenectady, N. Y. 
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TO OPERATE FLANGE-JACKS: 


Remove opposite flange 
bolts, insert jaws of 
Flange-Jacks in holes 
and tighten. After remov- 
ing other bolts, tighten 
down jack-screws to- 
gether, separating flanges 
evenly. 


PATENTED 


ASKETS on existing pipe lines can be quickly and easily 
renewed with Flange-Jacks—a specially designed tool 
recently introduced by Garlock. 


No hammers . . . no chisels . . . no wedges . . . no broken 
flanges . . . no damaged faces . . . no pipe vibration . . . no 
dangerous sparks . . . no long shut-downs. 


You just let Flange-Jacks do the work. Even if a joint is 
located where working space is cramped Flange-Jacks will 
open it easily. Write for descriptive folder! 


THE GARLOCK PACKING CO. 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada, Ltd., Montreal, Que. 


GARLOCK 





MANUFACTURERS OF MECHANICAL 
PACKINGS AND GASKETS SINCE 1887 
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on concrete, wood, tile, brick or asphalt, 
Picks up light and heavy sweepings of 
dirt, dust, sand, gravel, iron filings, bor. 
ings, cinders, paper, and commercial 
sweeping compound. Sprinkler, regulated 
to keep fiber bristles of brush moist, pre- 
vents raising of objectionable amount of 
dust. Power-driven rotary brush is 14 in, 
diameter, straight or angle type (inter. 
changeable). Where the cleaning problem 
includes hard grease, the sweeper can be 
equipped with a steel wire brush for cutting 
the grease and depositing it in the dirt 
box. Riding trailer for the operator can 
be added when long stretches of straight 
sweeping are involved. Ideal Power Lawn 
Mower Co., Lansing, Mich. 


Magnetic A.C. Contactors 


General-purpose contactors are designed 
to provide a safe and convenient method 
of remotely controlling electric circuits 
from one or more pushbutton stations or 
pilot devices. They are horsepower-rated 
for motor control and can be employed 





where overload protection is not required 
or is otherwise provided for. Suitable for 
handling single-phase or polyphase a.c. 
motors, or for use as flexible relaying de- 
vices for control systems such as used in 
machine tools, switchboards, and special 
control panels. Three-point ball-bearing 
suspension of the movable electro-magnet 
assembly is said to reduce friction to a 
minimum and to guide contacts into cor- 
rect alignment. Magnets are E-shaped. 
The contactors can be supplied open as 
Type U or as Type A sheet-steel enclosure 
with knockouts in four sides and back. 
Electrical Division of Colt’s Patent Fire 
Arms Mfg. Co., Hartford, Conn. 


Synchronous Program Clocks 


Type P 512 will operate a signal at any 
5-min. period and Type PD 124 will oper- 
ate a signal at any l-min. period. Each 
has a 24hr. dial and a 1-hr. dial cam. 
Pointers connected to a contact arm ride 
the dials and permit the contact arm to 
fall only when preset time is reached. The 
units are operated by heavy-duty synchron- 
ous motors. Contact can be arranged to 
operate a signal either in one ring or a 
coded ring or for a definite duration of 
time, from 2-6 seconds. Enclosed in a 
dust-proof case, the clocks can be built to 
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To be “right from the start” your machines must START 
RIGHT by the dependable functioning of motor controls. 
These ARROW-H&H Thermal Switches give machines the 
right “START”— and keep them running without risk of 
motor overloads and down-time. 





Handy front-operating manual control, with “ Start—Stop- 
Reset” Push-buttons. Thermal overload protection (in dif- 
ferent ratings) for motors up to 7 4 H. P., 440-550 Volts... 
Fifty years of fine switchmaking — as exemplified here — 
Manually brings any machine under the best of control! 


FEATURES: Across -the-Line Type (Type RT), manually controlled, 
re) ) era te d front-operated. STRAIGHT -LINE LINKAGE mechanism; no wipe 
on contacts, minimum of mechanical wear. Contacts silver to silver butt 
type. Movable contacts full-floating, self-adjusting. Thermal overload 
protection by bi- metallic action with interchangeable heaters. Mech- 
anism trip-free from the thermal relay. 2, 3 and 4-pole switches... each 
pole a unit in Bakelite. Easy to,wire:— merely loosen three screws to 
take switch unit out of box. You'll find the full-line specifications in 
Catalog 8-M, on request. Please use our free Engineering Service to 
plan arrangements of our standard units to meet your special require- 
ments in motor controls, 


| INDUSTRIAL CONTROL DIVISION 
THE ARROW -HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U. S. A. 
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operate for daily siren testing, timing in- 
dustrial processes, signaling “start” and 
“end” operating periods. Zenith Electric 
Co., 845 South Wabash Ave., Chicago. 


Pressure Sight-Feed Oiler 


Designed to permit regulation and ob- 
servation of oil flow from a point remote 
from the bearing being lubricated. Instal- 
lation in a convenient place enables the 
operator to see that the proper amount of 
oil is delivered to out-of-the-way places or 
to elevated bearings from points remote or 
below. The indicating plunger shows the 
approximate amount flowing to the bear- 
ing. Capacity: 2 pt. to 1 qt. per min. 
available with 2- or §-in. tapped connec- 
tions. Maximum working pressure is 50 
pounds. Installation must be _ vertical. 
S. F. Bowser & Co., Inc., Fort Wayne, Ind. 


Gas-Fired Unit Heaters 


Three types are available in five sizes to 
provide from 55,000-200,000 B.t.u. per 
hour. They are said to need no water or 
steam for operation and are constructed 
to throw heat evenly over large areas. The 





fan-type heater is equipped with a four- 
blade electrically driven propeller fan situ- 
ated behind the heater cabinet. Blower 
and duct type heaters are similar to the 
fan type except that the blower type has 
a blower instead of a fan and the duct 
type has neither. The blower type is use- 
ful in connection with a duct system. The 
duct type is designed for use in a sys- 
tem where air is supplied by a remotely 
situated blower. All the heaters can be 
furnished to burn natural, manufactured, 
or liquified petroleum gas and are 
equipped with automatic controls. Reznor 
Mfg. Co., 132 James St., Mercer, Pa. 


Mounting Strips 


Line of standardized mounting strips is 
designed to facilitate use in multiple of 
signal lights, toggle switches, and push- 
buttons. They are made of stainless steel, 
have beveled ends, and are furnished with 
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flat cars with Acme Unit-Load 





The task of taking warplanes 
from the assembly line, dis- 
assembling them and prepar- 
ing them for rough ocean 
travel is a specialty of Dade 
Brothers, Inc., New York. To 
assure SAFETY for these im- 
portant shipments, the Acme 
Steelstrap Process is used for 
the individual packs—Acme 
Unit-Load Band is applied 
to securely bind the huge 
crates to flat cars or trailer 
trucks. 

There is an Acme Process 
to meet the packing and ship- 
ping requirements of every 
American industry. Products 
of all types, leaving produc- 


Fighter planes made ready for rail shipment to debark- 
ation points. Giant packing cases are securely bound to 
Band. 


LS 







(Above) Geo. C. Dade, Cane 
ger, taking crating measurements for | 
overseas avons. - 





































































tion lines to meet defense 
needs or normal require- 
ments, are handled, packed 
and shipped faster, safer and 
more economically by the 
application of Steelstrap or 
Unit-Load Band. 


FREE 


24-page booklet, illustrating the 
numerous ways leading manufac- 
turers are using the 
Acme Steelstrap Proc- 
ess in “Stopping Profit 
Leaks Beyond the Pro- 
duction Line.” Mail the 
coupon, today. ACME 
STEEL COMPANY, 
2831 Archer Ave., Chi- 
cago, Ill. Branches and 
Sales Offices in Princi- 


pal Cities. 


ACME STEEL COMPANY, 2831 Archer Ave., Chicago, Ill 


Send a free copy of “Stopping Profit Leaks” whic 
illustrates the application of the Acme Process in the 
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control the DUST HOG! 


More than 4530 companies, realizing that the DUST 
HOG levies tribute in every way he can when he’s let alone, 
are today controlling him the economical Pangborn way. 


As a result, their workers are more efficient, freed from 
the obstruction and annoyance of needless dust. 


Machinery runs more smoothly, is not worn out before 
its time in the grinding toils of dust. 

Production schedules follow through, are not interrupted 
while dust-worn machinery is repaired. 

Lighting is better, less expensive. 

Plants are freed of the dangers of dust explosion. 

Maintenance costs are cut down. 

Machine and plant depreciation are lowered 
appreciably. 

Valuable materials are salvaged instead of cast to the 
winds—a considerable item in many industries. 

Products are not needlessly smudged or begrimed in 
course of manufacture. 

Walls, supplies, windows, paintwork, are not made 
dingy, unsightly, to aggravate cleaning problems. 


These, to mention a few, are some of the benefits of 
PANGBORN DUST CONTROL. You, too, can enjoy them 
by CONTROLLING DUST at its very source. Write to 
Pangborn today. 


Send for Bulletin No. 903 


_PANGBORN CORPORATION - HAGERSTOWN, MD. 














all devices mounted, ready for installation 
and use. One strip may contain any com. 
bination of devices and the strips may be 
banked as desired. The devices are for 
service on voltages up to 220 volts. Strips 
are available in three lengths to contain 
2, 3, or 5 units per strip. There is a desig. 
nation strip to match each length. Each 
strip is mounted with two screws directly 
to machines, cabinets, panels, desk tops, 


H. R. Kirkland Co., Morristown, N. J. 





Barrel and Drum Tipper 


Consists of a strong handle with ad- 
justable pronged collar which allows the 
tipper to fit all types of drums and large 
or small-bilged barrels. It facilitates the 
job of tipping barrels from a_ horizontal 
to vertical position or the reverse. Lewis- 
Shepard Sales Corp., 295 Walnut St., 
Watertown, Mass. 


Motor-Driven Timer 


Tandem timer permits a 100 percent ad- 
justable timing cycle and/or delay cycle 
which can be selected in variable time con- 
trols from one second to 55 min. in either 
or both operations, it is said. Arranged 
with push-button control for single per- 
formance on timing and delay operations 
or a toggle switch and automatic reset for 
continuous recycling of both operations. 
Choice of either timing or delay cycles at 
will in single cycles or continuous recy- 
cling is possible. The timer is equipped 
with heavy-duty, self-lubricating synchron- 
ous motors. Applications: Control of timed 
production or conveyor belts including 
whole production lines, timed distilling 
processes, automatic operation of variable 
timed signals, laboratory  time-testing 
equipment, electro-plating baths. Indus- 
trial Timer Corp., 101 Edison Place, New- 
ark, N. J. 


Gas Engines 


Three models of heavy-duty natural-gas 
engines are built in two cylinder sizes. 
Model 4600G is a 6-cylinder unit, 4400G is 
a 4cylinder unit. Both have a bore of 4% 
in. and a 54-in. stroke. They develop 74 
and 48 hp. respectively at 1,600 maximum 
governed r.p.m. Model 3400G, a small 
four, has a bore of 32 in. and stroke of 
5 in., develops 34 hp. at 1,650 r.p.m. All 
three are available fan to flywheel or as 
a complete power unit package with en- 
closed clutch and radiator. Combination 
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THERE’S A 
sti] 


FOR EVERY TYPE 
OF SLOW-SPEED DRIVE 


pouse 


Westinghouse 
GEARED DRIVES 
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More Washing Facilities 
in Less Space 


Instead of separate units or basins 
—the group type fixture consoli- 
dates washing facilities for many 


in one unit. 


Bradley Washfountains serve 
clean, running water from a cen- 
tral sprayhead to groups of 8 to 
10 simultaneously. Floor space is 
saved; records show 70 per cent 


reduction in water consumption; 





BRADEX—the Safe 
Washroom Cleaner 


Developed by Bradley, recom- 
mended for Washfountains and 
other washroom fixtures... . 
Easy and safe touse—contains no 
harsh abrasives 
—packaged in 
10, 25, 50 and 
100 pound car- 
tons .... Order 
@ carton and 
save time and 
cleaning 
expense. 











and piping installation is only 10 
to 20 per cent of that required for 
individual single- person wash 
basins for the same number of 
persons. They can be installed in 
existing or new buildings with 


equal facility. 


Bradley Washfountains are in use 
in representative large and small 
plants throughout the country— 
many no doubt with approxi- 
mately your number of employees. 


Washroom Plan Book 
Our Washroom. Consultants will 
aid you in suggesting economical 
layouts—or you may get an idea 
of arrangement from the floor 
plan suggestions in our 
“Plan Booklet" .. . 
BRADLEY WASH- 
FOUNTAIN CO., 
2215 W. Michigan St., 
Milwaukee, Wisconsin. 


Let Us Mail 
You This 
Plan Book 


A 


BIRAIDILIEW 


ASHFOUNTAINS and 


MULTI-STALL 
SHOWERS 
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gas-gasoline carburetor is standard equip. 
ment. Electric sets incorporating each of 
the engines coupled to a self-regulating 
generator are also available: Model 46-30— 
30 kw., Model 44-20—20 kw., Model 35-15 
—15 kw. Caterpillar Tractor Co., Peoria, 
Tl. 


Cam-Operated Limit Switch 


l.imit switch is operated by means of a 
cam-shaft on which rollers travel. The 
rollers make or break the contacts at any 
point on the travel. The moving contacts 
are self-aligning with a compensating-type 


operating finger. They are arranged to 
swing open for inspection and maintenance 
and are designed for control circuits of 
hoists, industrial trucks, etc. Available 
with ratings of 2 amp. at 600 volts d.c. 
and 25 amp. at 110 volts ac. The two 
contacts, either or both of which may be 
normally open or normally closed, are 
mounted on a Micarta fingerboard. Four 
brackets are provided for mounting the 
switch which is housed in a _ sheet-steel 
weatherproof case measuring approximate- 
ly 43x53x6 inches. Westinghouse Electric 
& Mfg. Co., Dept. 7-N-20, East Pittsburgh. 


Transmission Control 


Select-O-Speed transmissions equipped 
with electric motorized control range from 
14 to 7%-hp. capacity. Electric control is 
especially recommended for remote con- 
trol, where the drive must be mounted on 
the ceiling, back of or inside the equip- 
ment. Two-button switch controls the speed. 
Changes in speed adjustments are made 
by pushing and holding either the fast or 
slow button until the desiced speed is ob- 
tained. A limiting switch automatically 
stops the speed control motor at either 
extreme maximum or minimum position 
to prevent stalling of the motor. Ideal 
Commutator Dresser Co., Sycamore, II]. 


Bronze Welding Rod 


High-test flux-coated bronze welding 
rods are said to be time saving and to 
have the following advantages: low fuming, 
quick application, dense deposit, increased 
tensile strength and bond strength, in- 
creased hardness of deposit, improved duc- 
tility. The flux is said to adhere such that 
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PNEUMATIC CONTINUOUS FLOW SYSTEM 


ELECTRIC CONTINUOUS FLOW SYSTEM 
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pw hether your plant is pro- 
1g directly or indirectly for 
inse, production must go “full 
ed ahead!” 

" Uncontrolled dust can bottleneck 
vital production in ways sometimes 
unsuspected—through reduced ef- 
ficiency, excess rejects, lowered 
workers’ morale. Are you sure that 
dust control may not be one of 
your problems? If you already have 
dust collection equipment... is it 
modern, really efficient? 

You can find out by consulting 
the Buell Dust Technician in or 
near your city. The B.D.T. is an 
expert on dust in its relation to 
industry. On his recommendation 
many firms are now successfully 
using Buell Dust Collectors to help 
step up production and keep down 
costs. Only Buell Dust Collectors 
employ the highly efficient and 
economical van Tongeren System. 


Write for “Dést in Industry”— 
an interesting and informative 
24-page book, sent on request 





A few of America’s great firms 
now using Buell equipment 
Congoleum-Nairn, Inc. 

The Detroit Edison Co. Dow Chemical Co. 
Ford Motor Company 
International Paper Company 
Lone Star Cement Corporation 
Nestle’s Milk Products, Inc. 

Jacob Ruppert Brewery 
Plymouth Motor Car Corporation 
Westvaco Chlorine Products Corporation 





DUST COLLECTORS 











BUELL ENGINEERING COMPANY, Inc. 
12, CEDAR STREET, NEW YORK 


Nation-wide service through offices of either Buell Engineering Company or B. F. Sturtevant Company 





it will not fall off when the rod is exces- 
sively bent. For those preferring a bare 
welding rod, the same flux is available in 
liquid paste form. Air Reduction, 60 East 
42d St., New York. 


Fluorescent Lighting Fixture 


Model C-205 200-watt Miralume fixture 
has plastic diffusing panels and bottom 





louvers. It is available complete with four 
40-watt fluorescent lamps in daylight or 
white finish. Measures 49 in. long, 14% 
in. wide, and 7% in. high; weighs approxi- 
mately 45 pounds. Hygrade Sylvania Corp., 
Salem, Mass. 


Knurled-Shank Clinch-Type Nut 


Clinch-type self-locking nut with knurled 
shank is for use in fastening sheet-metal 
assemblies in which the parts must be 
readily removed and returned to position. 
When installed, the knurling engages the 
drilled surface to eliminate turning of the 
nut. The head is fitted with vulcanized 
fiber collar designed to bring the faces of 
nut and screw into tight pressure contact 
and to prevent the screw from working 
loose even under severe vibration. Because 
of resilient character of the fiber collar, 
the screw may be removed and replaced 
repeatedly without loss of locking action, 
it is said. Elastic Stop Nut Corp., 2332 
Vauxhall Road, Union, N. J. 


Portable Power Saw 


For maintenance use, cutting in pattern 
or crating room, general shop use. Moving 
parts are made subject to wear of steel, 
table top and frame are of steel-tied wood 
construction, weight is 65 lb. less motor. 
The 24x30-in. top accommodates standard- 
size lumber. With regular equipment the 
machine will rip, cut-off, miter, groove, 
dado; 10-in. blade cuts to 3-in. depth; 
motors 4 to 1 hp. are supplied. Saw guard 
is of spring counter-balanced design. To 
facilitate angle or bevel cutting a special 
tilting ripping fence is available. Paxson 
Co., Dowagiac, Mich. 


Automatic Program Switch 


Can be pre-set to close an electrical 
circuit 5-25 sec. (adjustable) at any 5-min. 
interval of the 24 hours. It is a synchronous 
motor-driven type and can be furnished 
with normally closed circuit for momen- 
tary interruptions instead of momentary 

closures. Features: 5-min. ‘dial divided 


FACTORY MANAGEMENT and MAINTENANCE 
































American” Pressed-Steel Hand Trucks 
Outlive Anything We've Tried! 






—says The JARKA CORPORATION, 
nationally famous Stevedoring firm, 
which uses over 600 ‘‘Americans”’ 








in its extensive operations. 








When you talk to The Jarka Corporation about cargo 
handling, you're talking to experts. In stevedoring opera- 
tions not only at a dozen North Atlantic ports, but on the 
Great Lakes as well, Jarka has had years of experience 
in handling every type of merchandise. They bought their 
first ‘American’ Truck in 1928— and since then have 
acquired over 600 in their large stock of active gear 
and equipment. 











Jarka writes: “We've never scrapped a 
single ‘American’ truck, and maintenance 
costs have been negligible. Most important 
however, is the observation, over many 
years, that our men experience Jess fatigue 
during long hours when using these trucks.” 











Back of performance like this stands ‘‘American”’ steel 
construction and engineering. ‘‘Americans” are light, 
scientifically balanced and built to last indefinitely. A 
trial order will convince you that their overall cost is 
less and they will do more with less Jabor fatigue than 
any other truck equipment you can buy. 


THE AMERICAN PULLEY COMPANY 
4240 Wissahickon Ave., Philadelphia, Pa. 


MERICAN 


PRESSED~-STEEL 


scart HAND TRUCKS 


for every need fn every 
Industry. 
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IN CHOOSING 


FLUORESCENT FIXTURES 


THE WINDSOR — uses two of the new 100-watt fluorescent 
lamps to provide high intensity for general fluorescent 








illumination. 
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OOK FOR THESE THINGS: 





POTREELAIM EAMEL FMS) 


assures proper diffusion of light without reflected glare. It’s the 
permanent weather-proof finish—easy to clean. 





CERTIFIED 














THE RLM LABEL means that the fixture meets the 


most exacting standards for maximum control of 
light through its scientifically correct design. 


CERTIFIED BALLAST EQUIPMENT. Fluorescent lamp 
manufacturers guarantee lamps for maximum life 
and best performance only when this certified 
auxiliary equipment is used. 


UNDERWRITERS’ LABEL shows that the fixture meets 


the highest safety requirements, both electrically and 
mechanically. This is a necessary protection for you. 


GOODRIC "LIGHTING. 


OFFERS YOU THIS EXCLUSIVE FEATURE: 





BETTER SUSPENSION. Weight of fixture is carried by steel flanges 
at ends, instead of by top of sheet steel hood. Thus, hood can’t 
“spring” or warp. Mounting brackets are adjustable so reflector 
may be tilted to various angles. Simple bridge mounting of elec- 
trical equipment eliminates many screw heads on reflecting 
surface; protects finish against chipping. Write for literature. 


SOLD ONLY THROUGH ELECTRICAL WHOLESALERS 


130 
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= 
GENERAL OFFICES AND FACTORY: 4604 BELLE PLAINE AVENUE, CHICAGO, ILL. 
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into minutes, halves, and twelfths (one 
division corresponds to 5 sec.) which can 
be set to the second; 60-min. hand for 
ready time checking in relation to the 5 
min. and 24-hr. dials; 24-hr. dial serves 
as a program wheel and has a threaded 
hole for setting each 5-min. interval; 7-day 
dial serves as a weekend cutout or vice 
versa. Used for time signals by means of 
electric bells, buzzers, gongs, sirens, lights; 
to furnish momentary electrical impulses to 
operate relays at predetermined times on a 
24-hr. or weekly schedule; with Type RJ 
relay as a time switch for daily alternate 
“on” and “off” operations in units or mul- 
tiples of 5 minutes. Ratings: 10 amp. at 
110 volts a.c., 5 amp. at 220 volts a.c., (1 
amp. at 110 volts d.c.). The R. W. Cramer 
o., Centerbrook, Conn. 


Coil Stock Racks 


Designed to eliminate manual lifting, 
loading, unloading, and moving of heavy 
coils of strip metal. The racks are made 
to fit in stacks with other racks thus facili- 





tating storage of coils on the racks. Lift 
truck having forked cradle and _ hoisting 
mast lifts and moves the racks which are 
constructed of square tubular steel sec- 
tions electrically welded and braced. Ap- 
proximately 2 ft. wide, 3 ft. long, and 3 
ft. high, they are said to accommodate a 
load of 3,000-5,000 pounds. Single coils 
may be removed from the racks at any 
time. Special sizes made to order. Mechan- 
ical Handling Systems, Inc., 4600 Nancy 
Ave., Detroit. 


Drafting Tables 


The Primo Metapost is a streamlined 
table that features a free operating hand- 
wheel which is turned to raise the work- 
ing surface from 354 to 43 inches. The top 
may be tilted from front to back at an 
angle of 60 deg. by manual adjustment of 
two hand clamps. The Metapost has the 
same adjustment features except that the 
top is raised by loosening two thumbscrews 
on the supporting uprights. The tops are 
made of pine 14 in. thick. The rest is con- 
structed of tubular satin chrome steel 
and baked black morroco castings. A ref- 
erence shelf may be attached to either 
table. Available in eleven sizes with table 
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N THE NATIONAL EMERGENCY, in- 

creased output is being required of 
every man and machine. Stepped-up 
schedules allow no time for “down- 
time.” 

You can keep this “down-time” at a 
minimum by making sure that each ma- 
chine gets the kind of lubricant that 
will keep it going with increased out- 
put. And in hundreds of plants, man- 
agement has found equipment of every 
kind can be kept at higher capacity 
when lubricated with TEXACO. 


Using Texaco, you get the advan- 
tages of lubricants engineered specifi- 
cally for each job . . . assuring efficient 
lubrication under all operating condi- 
tions. Using Texaco, you also get the 


convenience of a single source of sup- 
ply, and the advantage of undivided 
responsibility for quality. 

The outstanding performance of 
Texaco Products has made them pre- 
ferred in the many fields listed in the 
panel. Buyers in these fields are enjoy- 
ing many benefits. You, too, will find 
important advantages when you use 
Texaco Lubricants and Fuels. 


A Texaco Lubrication Engineer will 
gladly cooperate in making savings in 
your plant. Phone the nearest of more 
than 2300 Texaco distributing plants 
in the 48 States, or write: 


The Texas Company, 135 East 42nd 
Street, New York, N. Y. 


TEXACO DEALERS INVITE YOU TO ENJOY 


_ FRED ALLEN in a full-hour program 
every Wednesday night. CBS, 9:00 
E.S.T.,8:00C.S.T.,10:00M.S.T., 9:00 P.S.T. 


mc) TEXACO Lubricants and Fuels 


FOR ALL INDUSTRIES 
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urday afternoon, NBC. See local 
newspaper for time and station. 


METROPOLITAN OPERA every Sat- : 
( 


FEBRUARY, 1941 


THEY PREFER 
TEXACO 


~ MORE TOURISTS USE TEXACO 
FIRE-CHIEF GASOLINE THAN 
ANY OTHER BRAND. 


ee MORE SCHEDULED AIRLINE 
MILEAGE WITHIN THE JU. §&. 
AND TO OTHER COUNTRIES [S$ 
FLOWN WITH TEXACO THAN 
WITH ANY OTHER BRAND. 


* MORE BUSES, MORE BUS 
LINES AND MORE BUS-MILES 
ARE LUBRICATED WITH TEXACO 
THAN WITH ANY OTHER BRAND. 


* MORE STATIONARY DIESEL 
HORSEPOWER IN THE U., S, IS 
LUBRICATED WITH TEXACO 
THAN WITH ANY OTHER BRAND. 


* MORE DIESEL HORSEPOWER 
ON STREAMLINED TRAINS IN 
THE U. S. IS LUBRICATED WITH 
TEXACO THAN WITH ALL OTHER 
BRANDS COMBINED. 


* MORE RAILROAD ROLLING 
EQUIPMENT IN THE JU. S. IS 
LUBRICATED WITH TEXACO 
THAN WITH ANY OTHER BRAND, 

















ea “Find Out How Much 


+ ® * 
Chain Drives 
Can Save Us...Call in 


| A WHITNEY ENGINEER’ 


+ i 
we 




















Pass along this advice to your operating men... and you may well 
start a long chain of savings. For positive Whitney transmission makes 
your power dollar a working dollar... helps keep production up, costs 
and rejects down. And Whitney’s advanced metallurgical practice means 


long chain-life that gives you lowest final cost per drive-unit. 


The Whitney Chain & Mfg. Co., Hartford, Conn. 


) WHITNEY. CHAINS | 


WHITNEY PRODUCTS 


Roller Chain & Sprockets, Silent Chain & Sprockets, Conveyor Chain & S; Roller Chain 
Flexible Couplings, Aggouanc Load Lining S ckets, Ausomatie Dave icon 


Type Machine Keys and Cutters. 
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tops ranging from 31 x 42 to 48 x % 
inches. The Frederick Post Co., P. O. Box 
803, Chicago. 


Motor Overload Switch 
Type B manually operated auxiliary cir. 
cuit breaker combining off and on switch- 


ing and thermal overload protection js 
designed for use with fractional-hp. motors, 


SHAN/MUT 


,e 





Maximum rating: single pole, 1 hp., 115- 
230 volts, a.c. Available in open type or 
enclosed type, flush and surface mounting. 
Applications: air conditioning, refrigera- 
tors, washing machines, fans and blowers, 
pumps and compressors, floor polishers, 
saws, small conveyors, machine tools. The 
Chase-Shawmut Co., Newburyport, Mass. 


Liquid-Level Controls 
Models TF-5 and TF-6, for flange and 


screw-in mounting respectively, are applica- 
ble to tanks and vats where necessary to 
maintain a liquid level within a certain 
differential. As electrical units, they may 
be used to energize pumps, solenoid valves, 
or motorized valves, depending on the ap- 
plication, including applications where ex- 
plosion-proof equipment is necessary. Also 
may be used in an alarm system to flash 
or ring a bell when liquid level reaches a 
certain point. Switching action is pro- 
duced by magnetic attraction. Use of 
stuffing boxes, bellows, rotary shafts, pack- 
ing is eliminated. The switch in each case 
is rated 10 amp., 250 volts. Fred H. Schaub 
Engineering Co., 325 West Huron St., 
Chicago. 


Hand-Operated Pallet Truck 


The Y4RP-9 pallet truck brings the ad- 
vantages of pallet-load handling of ma- 
terials within scope of hand-truck opera- 
tions and serves as a supplement to elec- 
tric-truck handling as it is particularly 
useful for short hauls and close-quarter 
operations. Features multiple-stroke lifting 
mechanism, ball-bearing wheels, locking 
device, and hydraulic release check which 
cushions descending loads and thus pro- 
tects the load, truck, and floors against 




























ELIVERIES today on ’most everything are becom- 

ing more and more important, and that applies of 
course to insulated power cable. You can save a lot of 
time by ordering stock items. 








Here are four lines—selected because they have become 
G-E standards and are tops in their respective fields— 
and because we can supply some 372 different items from 
stock, right off the shelf. 


There are also hundreds more—apparatus leads, switch- 
board wire, line wire, control cable, and others—and we'll 
gladly give details. 


From the data shown here, you can get an idea of what 

are available and can judge if any of these standard items 
will meet your requirements. For current prices and more de- 
tails, call or write the nearest G-E office or G-E distributor. Or 
see the new Cable Digest, which has application data, ap- 
proximate prices, and a section, “‘How to Select Conductor 
Size,’’ based oa the 1940 N. E. Code. Ask for Bulletin GEA- 
3280. General Electric Company, Schenectady, New York. 






































A proved performer—with «40-year K 3. FLAMENOL—SELF-PROTECTED 


outstanding service record. Excels on 
dielectric strength, is suited for high 
voltage. Cable can be operated at 85 C-- 
on heavy currents, saves copper. 


Where to use: for power feeders. 


An outstanding G-E synthetic-insulated cable. Needs 
no protective finish. Resists oil, acids, alkalies, moist- 
ure, and flame. Operating temperature, 60 C. 





Where to use: for all low-voltage jobs where wiring 
must meet extraordinary conditions. 


*ReEG. U.S. PAT. OFF 


With jacket of 60% bber, d 
4. TELLURIUM with tellurium. TOUGH — will last for vaues 


Insulation has a water-absorption factor of 0.010 gram per sq in.— 
cable needs no lead sheath. Operating temperature, 75 C—highest 
for rubber. Oxygen-bomb aging, 504 hours—approximates 50 
years’ natural life. 


Where to use: for general-purpose wiring. 
*REG. U.S. PAT. OFF {TEMS I PORTABLE PARKWAY 

20 For all types of portable For direct burial in ground, for use 
electric equipment in ducts and in other places 
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DARNELL CORPORATION, LTD. 


STATION B., LONG BEACH, CALIFORNIA 
36 N. Clinton, CHICAGO — 24 E.22nd, NEW YORK 








damage. Rollers and wheels on the fork 
frame are spaced so that when wheels are 
over an empty deck space the rollers are 
supporting the truck by resting on one 
of the boards of the lower pallet deck thus 
eliminating wheel drop. Frame widths 
measure 25, 27, and 30 in.; frame lengths 
measure 36, 42, 48, 54, and 60 in.; load 
capacities range up to 4,000 pounds. The 
Yale & Towne Mfg. Co., Philadelphia 
Division, Philadelphia. 





Illuminated Magnification 


For use where: higher-than-ordinary mag- 
nification is required, the Magni-Master 
is designed for industrial inspection and 
precision work. Its illumination is said to 
duplicate ideal daylight conditions. The 
achromatic lens is 35 mm. diameter and 
is fitted into a threaded casing for adjust- 
ment to any focal position. Models are 
available in hand units, stand units, or 
fitted for attachment to special equipment. 
Mizzy, Inc., 105 East 16th St., New York. 


Infra-Red Ray Unit 


Model 13 light infra-red ray unit for 
radiant energy baking, heating, drying, and 
dehydrating may be tilted at any angle 
and may be swung over into a vertical 
position as well as used in_ horizontal. 
Portable, the unit is mounted on casters. 
It can be raised to a height over 8 ft. or 
dropped to within 12 in. of the floor. One 
unit is sufficiently large to dry a surface 
approximately 4 x 6 ft., more or less, 
depending on the distance it is placed 
from the surface or products to be dried. 
Switches are mounted on each row of 
lamps so that a combination of 4 or 9 or 
13 lamps may be used. Standard equipment 
of the unit includes 15 ft. of cord and 
plug, thirteen 78-in. polished-aluminum re- 
flectors, thirteen 260-watt G-25 Dritherm 
carbon filament lamps. North American 
Electric Lamp Co., 1044 Tyler St., St. 


Louis. 


Assembler’s Bench Bin 


The bin concentrates a large supply of 
twelve different small parts—nuts, bolts, 
screws, cotter pins, springs, washers—on a 
bench space 16 x 9 inches. The twelve 
compartments are arranged in three ca- 
pacity groups of four compartments each— 
larger capacities for the bigger or more 
frequently used parts. The loading com- 
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. 1. Bulletin 7305 Relays for Heavy Duty 4. Bulletin 6050, A.C. Automatic, Mullti- 7. Bulletin 102 Snap Action Track Limit 
A.C. or D.C. Service. Speed Across-the-Line Starters. Switches with Roller Fork Lever. Other 
0 type levers available. 
n 2. Bulletin 6013, Sizes DS-0 or DS-1, Across- 5. Bulletin 100, Type “D” Heavy Duty Push 
' the-Line Start Button Stati 8. Bulletin 101 Foot-Operated Heavy Duty 
F ous om _ — Master Switches. 
3. Bulletin 7707 Contactors for standard or 6. Bulletin 6030 A.C. Automatic, Reversing 9. Bulletin 102, Pilot Circuit Crane Hoist 
Heavy Duty applications. Across-the-Line Starters. Type Limit Switch, 


WRITE FOR FULLY DESCRIPTIVE BULLETINS. | 
CONTINUE TO ROLL WITH CLARK CONTROL | 


THE CLARK CONTROLLER CO. 





1146 EAST 152%°ST. CLEVELAND, OHIO 
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HANDS 


... AND Greater Man-Hour 


and lack of dexterity which 
first hour. 


Productivity! 


Management in industry pro- 
vides working facilities and 
soap for practical ends — em- 
ployee good will. Attention 
also SHOULD be centered on 
your washroom’s influence on 
the work-efficiency of the 
men’s hands as they come on 
shift. Harsh chemical clean- 
ing that parches the skin tends 
to increase the finger-stiffness 
hold back production for the 


LANOKLEEN 


working hands—provided your soap cost 
is no more than at present? We believe 
you'll say YES. There’s one quick way 
to start finding out. That is to — | the 


A NEW cornmeal soap impregnated with 
lanolin applies the corrective. It not only 
cleans with the same efficiency you at- 
tribute to sand-grit soaps but SOFTENS 
THE SKIN to a normal healthy condi- 
tion. THINK IT OVER! Is it worth 
while thus to improve the condition of 
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coupon to your business letterhead and 
EXPERIMENT FOR YOURSELF. 
You'll find it worth while. 
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DISINFECTING 


partment openings at the top of the bin 
and the hopper front openings each meas. 
ure 4 in. wide by 3 in. high. Over-alj 
dimensions: 163 in. wide, 9% in. deep, 15 
in. high; bolted and welded construction, 
Lyon Metal Products, Inc., Aurora, II], 


Selector Control 


Designed to maintain constant tempera- 
ture and humidification and dehumidifica- 
tion control in process air conditioning, the 
selector is also suitable for automatic year- 
round comfort control. When used with 
a 3-wire “floating” type thermostat or hu- 
midistat, it is said to provide close control 
of temperature or humidity under widely 
varying conditions. Features: synchronous 
timing motor; control relays for single- 
pole, double-throw switching; high-voltage 
and low-voltage terminals; aluminum-fin- 
ish case. General Electric Co., Schenec- 


tady, N. Y. 


Socket Meter Troughs 


Line of standardized troughs designated 
as Nos. 3 and 3A features individual coy- 
ers for each meter position to permit 
work on any one meter without disturbing 


the others. Solderless connectors on the 
line side will take up to No. 3 wire and 
on the load side up to No. 4. No. 3A 
troughs are provided with disconnects on 
the load side. Because the screw is backed 
out when the meter is not in place, no 
current is broken by the screw when dis- 
connecting or connecting. No. 3 troughs 
differ from 3A in that they are not pro- 
vided with disconnect means. Both are 
furnished either with or without buses, 
outdoor or indoor types, in steel or alu- 





minum construction. Square D Co., Detroit. 


WES COMPANY an 
Wy 


42-16 WEST STREET, LONG ISLAND CITY, N. Y. 


Attn: Dept. J: Please send me a copy of your LAN-O-KLEEN folder ( ) with 
& ) without sample of product. ( ) We are also interested in West Protective 
reams. 


Mobile Crane 


One-man, one-motor Mobil-Crane is 
mounted on a pneumatic-tired truck frame. 
It is made for travel in a storage yard 
wherever an industrial truck will go. 
Steering is by hydraulic control, has four 
speeds forward and backward, lifts and 


Name of Safety Engr 
Name of Company 


Street and City 
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FIRST ESSENTIAL 


These Benjamin units provide the high 
levels of illumination and quality of 
light which will improve production, 
increase accuracy of workmanship, 
safety and all-around efficiency by in- 
creasing the speed and ease of seeing. 
By specifying Benjamin you are assured 
that the reflectors have been scientifi- 
cally designed to insure proper control 
and direction of light. You are assured 
of higher reflection factors and light 
output; assured that the lamps are 
properly shielded from direct view to 
minimize glare; assured that the lamps 
are properly positioned; assured that 
ballast equipment corrects for power 
factor and flicker; assured that units 
comply with all electrical, mechani- 
cal, safety and lighting standards 
yam by RLM Standards Institute, 
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TRADE MARK 


FLUORESCENT LIGHTING EQUIPMENT 


COVER 
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Lamp Manufacturers, Underwriters’ 
Laboratories and others. 


SECOND ESSENTIAL 


One of the reasons for Benjamin's 
leadership is its reputation for making 
“lighting equipment that is built like a 
battleship.” For forty years Benjamin 
has built only the highest quality light- 
ing units whose durability has been a 
by-word in the industry. You will find 
this essential durability in Benjamin 
Fluorescent units. Greatest strength and 
rigidity are required in fluorescent light- 
ing units because they are necessarily 
large, long and narrow. Because they 
represent a considerable investment, the 
lifetime efficiency of Benjamin porcelain 
enamel is essential. Because costly serv- 
ice interruptions can be caused by the 
improper functioning of ballast equip- 
ment only approved and guaranteed 
types are used in Benjamin Equipment. 



















ax You Gan Cut 
zard tax 


e of occupational death and 


Here's aT 
—the floor ha 





carries loads up to 15 tons, swings load in 
full circle, speeds up to 5 m.p.h. with ful] 
load. Booms of 45, 50, and 55 ft. are 
standard, longer booms can be furnished. 
Can be equipped to load any kind of ma. 
terial with hook, sling, magnet, or clam. 
shell bucket. Screw jacks relieve the tires 
when making heavy lifts. Hydraulic jacks 
are available. Front and rear wheels are 
equipped with air brakes, internal ex. 
panding type. Tandem rear-wheel assem. 
bly is mounted in a bearing bolted to the 
frame to provide knee-action effect when 
traveling over obstacles and thus keep the 
upper body level at all times. The Os. 
good Co., Marion, Ohio. 
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pended from the ceiling or wall. The self- 
cooled motor propeller fan distributes the 
heat. The self-cooling feature protects the 
motor from “slow roasting”, counteracting 
heat radiated from the coil when fan is 
idle. Three sizes are available. Ilg Electric 
Ventilating Co., 2850 North Crawford Ave., 
Chicago. 


Safety Ladder Shoes 


Made to fit any size ladder rails, the 
shoes are designed for indoor and out- 
door use. By slipping the shoe into a 
horizontal position, a tempered seated 
steel plate prevents slipping, creeping, or 
skidding. Wornout treads can be replaced. 
The treads are made of suberic cork com- 
position, neoprene, etc. Dayton Safety Lad- 
der Co., Cincinnati. 


Pyrometer 
Radiamatic pyrometer, self-contained and 
compensated for ambient temperature 


errors, is made to operate under severe 
conditions of temperature and vibration 
and to withstand dust, dirt, fumes, and 
corrosive atmospheres. Consists essen- 
tially of a heat-resisting lens, compensator, 
and thermopile. The Brown Instrument 
Co., Wayne and Roberts Aves., Philadel- 
phia. 
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“V’VE BEEN FINDING THE DARNDEST 
THINGS SINCE WE BRIGHTENED THE 
PLANT WITH SAVE-LITE WHITE ENAMEL!” 


For Good Housekeeping... SAVE-LITE WHITE 


RE may be no love-birds or old rubber 

boots lurking underneath the lockers in 

your plant, but a coat of white, white Save- 

Lite amazingly brightens almost any factory 

interior. Shadows and dark corners disappear 

like magic, light levels jump, and plant house- 
keeping improves tremendously. 

















Save-Lite is @ scientific 
world’s largest parm 

It is made in 
tended for plan' 
where the greatest 
tion is desired. 

It reflects near 
available. actually mo 
mirrors! 

Save-Lite stays 
and humidity. 

Its remarkable © 





ally designed 
in-Williams, 
white paint, 18 
int manufacturers. — 


t and shop interiors 
possible light reflec- 


ight 
90% of the lig 
ly re than many types 


white, despite fumes 


pacity enables it to 


That's not theory... . it's a proven fact! 
Plant after plant that paints with light-reflect- 
ing Save-Lite white shows lighting level in- 
creases of 75%, 125%, 200%. They report 
better work, fewer errors, greater output, less 
fatigue—and they tell us their workmen take 
new pride in keeping the plant cleaner. Such 


WHAT IS SAVE-LITE? 


cover dark, light-absorbing surfaces 
completely. 
is easily SPP 
Po ame is therefore oD exce 
economical paint to use. i 
Save-Lite is more than a pa Bond 
purchase includes ae - homaag a pe 
i in the paintin' 
a mills, factories. shops and 


: d- 
ied, has a high spree 
. ptionally 


i | s 
—— service includes special a = 
urveys of plant and mm 
a proetreconen oe No cost or obligation! 
a 


increases in working light occur because 
Save-Lite is whiter, reflects more light than 
many silvered mirrors, diffuses it scientifi- 
cally! 

If you're planning to re-paint your plant 
this year, get the facts on Save-Lite. Find out 
how little it costs to use this modern whiter 
paint that’s formulated expressly to 
reflect more light from walls and 
ceilings to working levels. Mail the 
coupon for complete information, at 
no obligation, today! The Sherwin- 
Williams Co., Cleveland, Ohio and 
all principal cities. 


NEW— KEM SAVE-LITE! 


Now—a quick-drying, high-hiding, 
synthetic-type Save-Lite. Produces 
a remarkable tile-like finish, which 
stays white and is durable in the 
presence of moisture condensation 
and fumes which destroy ordinary 
mill whites. Can be washed re- 
peatedly without dulling the gloss 
or causing other surface damage. 
Use coupon for further data. 











THE SHERWIN-WILLIAMS COMPANY, 
102 F. Prospect Avenue, N.W., Cleveland, Ohio 


Please send information on light condi- 
—_ with paint, and the facts on Save- 
ite te. 


SHERWIN-WILLIAMS ies 


SAVE-LITE 
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Should Employers Organize? 
(Continued from page 55) 





2 NIX ON THE 
OIL CAN, YOULL |) WHE | — 
RUIN THEM (—. 4 AS | ployer told me in ’38, “about the chance 

BELTS. ; Wl of getting in bad with my unionized 

: ( fellow-employers than with my organ- 
ized employees!” 

As a matter of fact, this surrender 
of control appears to have happened 
only where and when some great labor 
| or social crisis has forced the indi- 
vidual employer to choose between such 
surrender on the one hand and virtual 
extinction on the other. 

Thus in both Great Britain and 
Sweden the employer federations came 
into being only after the worker unions 
had become so strong that, to demon- 
strate their power, they called—in dif- 
ferent years—a general strike. In each 
case this pointed so sharp a dagger at 
j | the heart of both the individual em- 

S/ a ployer and the entire national economy 
NEOPRENE / that surrender of his individual con- 

BE T: trol over his labor relations looked to 
the employer like a fairly small price 
for the preservation of himself along 
with his government and country. 














Veelos Neoprene installation on oily drive. 





ee 2 | 
Ten times the belt life from @ Dende of Tommmed 
Veelos Neoprene as com- In similar fashion it is quite doubt- 
d ° h i] — ful if the different employers in and 
pared with oil-resisting end- | ghout Sen Prencieve could have bess 




















persuaded to demonstrate their pres- 
| ent gratifying measure of unity and 
| cooperation unless a comparable threat 
| had been made against their very ex- 
| 


less V-Belts on the oily drive 
of a honing machine”’ 


reports one of America’s largest bearing manufacturers. istence by a certain individual named 


Bridges. In addition, it is doubtful if 

this miracle of employer teamwork 

could have been accomplished unless 

he had long demonstrated his adher- 

ence, if not to the Communist party, 
| at least to that sector of the “party 
line” which demands that the leader 
must “never be satisfied with any gains 
| whatever, but always fight for more!” 
What unquestionably helped to force 
the San Francisco employer to choose 
between hanging separately and hang- 
ing together with his colleagues was 
that to this menace of the“party line” 
was added the further threat made by 
the constant struggles between Bridges’s 
CIO and Lundberg’s and Dave Peck’s 
AFL. 


It is also to be noted that in San 


Veelos Neoprene equals regular Veelos— 
1. Speed of installation and adjustment. 
2. Keeps machines running. 

3. Guarantees production insurance. 


PLUS 


Resistance to oil and heat. Veelos 
Neoprene V-Belts are Neoprene all the 
way through, not just on the outside. 


When V-Belt drives are subject to oil or heat, it’s 
thrifty to specify Veelos Neoprene. Ask your Veelos 
distributor. 














Cee A Hee Whee yas wont ottine Francisco the point of such a threat is 
on drive problems call a Veelos V-Man. d ll th lai d th hoi 
He’s a sales engineer especially trained in mace 6 dls Sonee em the choice 
power transmission work. There’s a V-Man between separate extinction and col- 
ready to serve you —write when you want him. V t E LT lective cooperation all the easier—by 
= an employer union which operates only 
ploy p 


MANHEIM MANUFACTURING & BELTING COMPANY in a small and compact local area. 
MANHEIM, PA. ADJUSTABLE to any length When he can see with his own eyes 


ADAPTABLE to any drive the dire results of independence, Mr. 
Employer is likely to listen closely 
when Mr. Organizer—representing this 
time the employers!—points out that 
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You'll Find just the tool 
} YOU need in SKILSAW’S 
| complete line ! 





9 MODELS 





Because it cuts TEN TIMES 
FASTER than by hand and goes to the job 
anywhere —SKILSAW will reduce your labor cost, save material 
handling, increase production. You'll find dozens of sawing jobs in your plant 
that can be done quicker more profitably with SKILSAW...in maintenance 
work, manufacturing production, general construction . .. in wood, metals, 
stone and composition materials. 

SKILSAW is the preferred electric handsaw because it is lighter, more 
powerful, will do more kinds of work. Built by America’s leading manufac- 
turer of quality electric tools, it represents 21 years of constant improvement 





and dependable performance. Works from light socket. Sold by leading dis- sina 
tributors of hardware and industrial supplies. iA , 
SKILSAW, INC., 5043 ELSTON AVENUE, CHICAGO | an 


36 East 22nd Street, New York—182 Main Street, Buffalo—52 Brookline Avenue, Boston — 15 South 21st Street, Philadelphia 
—2902 Euclid Avenue, Cleveland—2124 Main Street, Dallas—918 Union Street, New Orleans—29 North Avenue, N.W., 


Atlanta—2645 Santa Fe Ave., Los Angeles—2065 Webster St., Oakland—Canadian Branch: 85 Deloraine Ave., Toronto. * Also Blowers, Hand and 








YOUR DISTRIBUTOR WILL GLADLY DEMONSTRATE THESE TOOLS ON YOUR OWN WORK 
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Piping Troubles? 


We Don’t Have ‘Em Any More! 





“Nowadays, we put our pipe problems up to 
Armco, They design our lines with ‘Spiral 
Welded’ and save us both time and money.” 


% He’s right! Piping troubles vanish 
when you run your lines with ARMco 
Spiral -Welded. Every foot is carefully 
“tailored” to fit your job. Even the 
most complicated installations go in 
easily and economically. 

Besides saving hours of tedious as- 
sembly, Armco’s method of pre-fab- 
ricating pipe cuts material costs to the 
bone. With standard or special fittings 
welded to straight pipe runs, you elim- 
inate at least one pair of flanges at 
every bend. Savings up to 25 or 30% 
on the cost of a single job are not un- 








usual, And maintenance is bound to 
be small; fewer flanges mean less 
chance for costly leaks. 

There is a size and gage of ARMco 
Spiral Welded Pipe to meet every pip- 
ing requirement. Diameters range 
from 6 to 36 inches, wall thicknesses 
from %4 to Y%-inch, with optional 
coatings and linings. Just send us a di- 
mensioned plan of that next job. We'll 
gladly submit an accurate estimate and 
a sketch of our proposed design. The 
American Rolling Mill Co., Pipe Sales 
Div., 371 Curtis St., Middletown, O. 


» Barmeo 


SPIRAL WELDED PIPE 
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“the first banana to leave the bunch 
is the first one skinned!” And it jg 
worth noting that all Britain and jj 
Sweden can be dropped within the 
borders of our three Pacific coagt 
states—with enough left over to house 
the state of New York and then some!’ 
Altogether it is fairly certain that a 
federation of all employers here be. 
tween the Golden Gate and Ellis Island 
will wait upon some huge, nation-wide 
crisis. This might come in the shape 
of either a Harry Bridges, plus CIO- 
AFL complications, at the gate of most 
American plants, or else of a nation- 
wide, all-out general strike. Or, it must 
be added, by the compulsion of some 
new and allegedly final Federal law! 


An Un-American Idea 


So it is to be profoundly hoped that, 
while we await any or all of these 
crucial dagger points, we observe that 
all three of the world’s employer unions 
have their roots in one certain idea— 
an idea altogether un-American. 

This idea is, first, that all workers 
must of course be considered members 
of a “working-class,” with all employers 
corralled into an “employer-class”; sec- 
ond, that the only issue between these 
two is the division of the fruits of in- 
dustry; and, third, that this division can 
be accomplished only by a never-ending 
conflict between the two (with or with- 
out the help of a government umpire). 

In Britain and Sweden this three- 
fold root idea has long been accepted 
by both workers and employers. In 
San Francisco the essence of the matter 
is not greatly changed by the fact 
that this idea has been—to date, at 
least—accepted not by employers, not 
by workers, but only by certain worker- 
leaders, certain very powerful worker- 
leaders. 

But what makes this plan worth fac- 
ing—and our present situation worth 
questioning—here and now is this: That 
they speak truth who here among us 
claim that such a nation-wide union of 
all American employers represents the 
logical development of our present leg- 
islative and legalized insistence upon 
collective bargaining. Whether con- 
sciously understood or not by the law- 
makers, that insistence and the laws 
enforcing it are based upon the assump- 
tion that we too should have here in 
America henceforth and forever a 
“working class,” an “employer class,” 
and a constant, government-umpired 
battle between them! 

Before we accept this assumption we 
should at least understand that it is 
certain sooner or later to give us an 
America entirely different from the 
America we have known. Such an Amer- 
ica will rest upon a conviction entirely 
new to this country of ours—the con- 














EYE VALUE PLUS PERFORMANCE 


THE SHAWMUT TYPE B 
MOTOR OVERLOAD SWITCH 


looks right and is right. Designed for use with fractional- 
horse-power motors, its simple and sturdy mechanism gives 
long mechanical and electrical life and positive overload 
protection under the severest duty. As a manually operated 
circuit breaker with off and on switching for small motor- 
drives (maximum rating, 
single pole | h.p. 115-230 
volts, A.C.) it has no 
superior, and should be 
used wherever such a safe- 
guard and convenience is 
indicated—for instance, on 
air conditioning apparatus, 
refrigerators, washing ma- 
chines, fans and blowers, 
pumps and compressors, 
floor polishers, oil burners, 
saws, small grinders, stok- 
ers, small printing presses, small conveyors, and ma- 
chine tools. 

Two types, open and enclosed; the open type fits 
all standard boxes and cover plates. Many novel and 
exclusive features (U.S. patents 2,018,904; 2,158,387; 
2,160,236; others pending). Unrivaled ease of installa- 
tion and wiring; all metal parts rust-resisting. For full 
information about this exceptional value in a motor 
switch, write for our Bulletin 406. 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


MAKERS OF ELECTRICAL PROTECTIVE EQUIPMENT SINCE 1893 
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forth and for all time to live in the 


same condition of job-scarcity that for 


€ generations has blighted Europe. 
W This conviction is, of course, the eyi] 


fruit of our long depression. Depression 


E S T | PA A T & means job-scarcity and job-scarcity 


means job-battle. To justify itself such 


BEFORE YOU PLACE ANY CONTRACTS THIS YEAR FOR | i2b-battle trots out Karl Marx's phi. 


losophy of “class” and “class-conflict.” 
In the past this philosophy has always 


INDUSTRIAL BUILDINGS been blown away as returned prosperity 

brought us a return of job-plenty. Our 
As building contractors of more than 40 years | ‘agedy here is that under the guise of 
experience, you'll find P-DM completely equipped establishing “equality of bargaining 


power” we have lately utilized Federal 

































i, SUN to do a typically-better, vente economical job— legislation not only to make the depres- 
1M . from foundation to roof—in meeting your indi- sion-time job-battle permanent, but also, 
Ali vidual requirements for that new plant building | and worse, to make such job-battle look 
“|| or addition. Our always-large stocks of materials | and sound (to the thoughtless) like a 
(iF i beer seth, teal highly constructive, satisfactory, and 


all-time national labor policy and pro- 


a o ESSU e k TA N KS =. such a permanent national pol- 


icy, an “AFE” or “CIE” undoubtedly 
For gases and volatile liquids. Our years of ex- fits perfectly. But nothing is surer than 
perience in meeting the storage requirements of | that such an organization and such a 
many different industries assure you of getting the surrounding framework of legislation 
exactly correct type and size for your needs— will chan —— everlastingly from our 
supplied with the skill, economy and dispatch for nee gaan 6 Be ee 

i ; a unwelcome “land of hold-on.” Beside 
which P-DM is nationally known! furnishing all the unfairness, conflict, 
confusion, and inefficiency of the last 


STEEL CoO NSTRU CT ‘ Oo N few years, its inevitable hardening of 

class lines is certain to bring a disap- 

— , . -_ pointing denial of opportunity to the 

ible We — ly to industry . lete, diversified worker and a lower level of living to 
z construction service in steel. Design, fabrication | jim and to all his fellow-citizens. 









and erection of your project is handled under a 

single responsibility by this experienced, financially It May Be Too Late 
strong organization—assuring smooth completion, 

guaranteed satisfaction, and low cost—anywhere! With Federal laws so hard to change, 


and with so many citizens now con- 


vinced that we possess today a fairly 
ST @] RAG E * | N Ss satisfactory national labor policy, it 
. . . ‘ may already be too late to do anything 
Name your materials—and we'll build the ideal yd but pose the coming of the crisis— 
bins to handle them—right in every design par- a general strike called by an over- 
ticular and performance characteristic. Whether || cocky labor movement (the result, per- 
your bins are to be out in the open or built with an | haps, of a nation-wide closed shop), by 


. “14: : rae a nation-wide Bridges-type labor leader, 
enclosing building—of any size, shape, or height sc be 6 teen. led ven, taetel— 


with any type of bottom, see P‘DM first, for value! Federal Labor-Management Organiza- 
tion Act (LMOA). As a matter of fact, 
now that labor and government have 
become so closely allied, it is not at all 
unthinkable that some legislator may 
arise to propose a law making employer 


SAVE WITH PITTSBU RG e DES MOIN ES unions compulsory as the only means of 


giving management “equality of bar- 
IN 194] gaining power!” 

On the other hand, the present crucial 
demand for maximum national eff- 
ciency and productiveness may require 


PITTSBURGH-DES MOINES STEEL CO. [imimssinaseanemrananrt 


PITTSBURGH, PA. 3458 NEVILLE ISLAND—DES MOINES, IA. 959 TUTTLE ST. stop, look, and listen before we throw 
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May we send you our latest bulletins ? 





overboard our traditional cargo of in- 
NEW YORK, ROOM 944-99, 270 BROADWAY . . . CHICAGO, 1262 FIRST NATIONAL BANK BUILDING dustrial cooperation and take on a fresh 
DALLAS, 1263 PRAETORIAN BUILDING...SAN FRANCISCO, 665 RIALTO BUILD.NG and permanent one of industrial conflict. 








Certainly, at any rate, the present 
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HERE is no real reason why Finishing should be 
4 ee key-log in a jam that is blocking manufac- 
turing progress. Methods and equipment that were 
adequate to meet the needs of industry when it was 
running at a fraction of capacity have no business 
holding up production now when speed is so essential, 
particularly in plants that have switched over from 
their regular routine to “hurry-up” defense orders. 


Modern DeVilbiss Spray Systems are capable of 

speeding up both product finishing operations and 

plant maintenance painting, at lower costs, for 
* * e 


THE COMPLETE DEVILBISS LINE CONSISTS OF: Spray finishing equip- 
ment * Automatic coating machines * Tanks for spray materials * Spray 
booths and exhaust fans for vapor and dust elimination ¢ Air a- 
tors, cleaners and dusters * Air compressors * Respirators * S ed 
hose for paint, air, water, gasoline, welding and pneumatic tools + Hose 
connections * Water and oil guns * Equipment to prevent offset in 
printina * Paint stripers * Medicinal atomizers * Perfume atomizers. 


De Vuiss 
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any company whose processes and equipment are 
either inadequate or out-of-date. 


Our national requirement today is for greater 
production—greater speed. DeVilbiss Spray Equip- 
ment breaks the jam that holds industry to a slower 
pace. If you want to speed up your production 
and save money at the same time, let us send a 
DeVilbiss representative to talk it over with you. 


THE DeVILBISS COMPANY «+ TOLEDO, OHIO 


Canadian Plant: WINDSOR, ONTARIO 











at 


. . . all standard steel 


chains are immersed in 


? 


COLLOIDAL 
GRAPHITE 


After immersing in colloidal graphite diffused 
in a quick drying solvent - a clean, tough lubri- 
cating film of graphite remains. A prominent 
manufacturer of chains finds this method of 
lubricating their product of particular advantage 
- on conveyors where oil dripping is harmful 
and on drives that operate in the presence of 


temperatures that burn off ordinary lubricants. 


That company treats all of their standard steel 
roller chains with “dag” colloidal graphite for 
they have found that 
all bearing parts greatly reduces wear, even 


“a graphoid surface on 


under ideal conditions where chains operate 


at high speeds in an oil bath.” 


There are hundreds of special and ordinary in- 
dustrial applications of “dag” colloidal graphite 
dispersed in various liquids for both initial and 
continuous use - ask your oil supplier about 
his lubricants containing ‘dag’ brand colloidal 
graphite. A request to us on your letterhead 
for Bulletin 130 will bring a working sample. 


NG 5 | 3-10), OO) MO) 19} OO) '1 10) '7 NETO). 
PORT HURON, MICHIGAN 





Here are a few of the many uses of colloidal graphite in industry—check any with 


which you may be having lubrication difficulties. 


CONVEYORS... 
FORGING DIES. 


COMPRESSORS 


GLASS MOLD.........: 
ASSEMBLY AND RUN-IN.... 


ut 


)U Spe 


ACHESON COLLOIDS CORPORATION 


“DAG" COLLOIDAL GRAPHITE FOR: 


a SCREW THREADS = 
s STEAM CYLINDER » 
+. CASTING . 
a CONDUCTIVE COATINGS.... 

& IMPREGNATION............. lll 


n and attach to your letterhead—it will bring a working sample 


cify 


Port Huron, Michigan 


FACTORY 


emergency makes it desirable for the 
industrialist “who believes maximum 
worker opportunity is the best guaranty 
of the vitally needed productiveness, to 
bear in mind such truths as these: 


1. Collective bargaining, for all the 
good that can be said for it, is likely to 
be revealed in a pinch—exactly such a 
pinch as Hitler has put upon us—de. 
cidedly less satisfactory for all cop. 
cerned than collective dealing. 


2. Whether operated as collective 
conflict or collective cooperation, it is a 
means and not an end—a method, not 
an objective. Its value depends on the 
measure of fairness and justice it deliy. 
ers to individuals—to all the individuals 
concerned, including workers, man- 
agers, owners, customers, and citizens, 
Nobody cares a hoot about “collective” 
fairness and justice. Only when this 
method delivers maximum fairness and 
justice to all the individuals concerned 
will it help industry to meet the present 
test and save America and democracy. 


3. No legislator has ever yet been 
wise enough to establish fair and just 
relations between individuals by means 
of a law supposed to make honesty, 
frankness, and mutual understanding 
unnecessary. To date, also, no psychol- 
ogist has invented any road to the 
mutual understanding demanded for 
meeting such a crisis as the present, 
that is not built on contact. 


4. Whether our present “labor pol- 
icy” brings later employer and class or- 
ganization and class conflict or group 
and individual understanding and co- 
operation will depend partly on fortui- 
tous crises and emergencies, partly on 
national laws and their administration, 
but mostly on public opinion. Public 
opinion changes as public experience 
changes. 

Out of “hard-times” soil grew such 
“flowers” as seniority plans, Townsend 
and other share-the-wealth schemes, 
farmer and other subsidies, collective 
dependency, relief politics, class ha- 
treds, anti-Semitism, Technocracy. Out 
of a year or two of job abundance com- 
bined with the universal sensing of a 
common danger, may come such a gen- 
eral willingness to produce together as 
would have been unimaginable one or 
two years ago. 


5. Just because every American prays 
to find in his daily work a maximum of 
pride, self-justification, and opportunity 
for achievement and honor, the indus- 
trialist supplies the most important and 
the most effective part of the worker- 
citizen’s daily experience. He meets that 
worker-citizen, and meets him daily, 
where he most truly lives and moves and 
has his being. One good explanation 
of the company’s production problems, 
if given in terms of that man’s daily 
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° " in . ” 
a m production TAN help eo The Money-Saving Ideas in These FREE Booklets 
i Will Help You Reduce Maintenance Costs! 
su cutting ©° 


end * {LTERS ‘ , : 
nes, in F wd At left are listed FOUR different booklets which are yours FREE for 
sie CLEAN ow cost pet the asking. Concise, filled with practical data, they deal with such 
he. safely * srculatin€ bert ‘ maintenance and related problems as reducing fire hazards; help- 
Out ing Te" control — ing prevent infection from cutting compounds; steam cleaning 
om- posits, etc. machinery and heavy equipment before repainting, overhaul or for 
fa slime 3° * " regular maintenance; cleaning air filters safely, at low cost; treating 
en- LEAN nG acht A“ re-circulating water supplies to control odors, slime deposits; wash- 
STEAM C vipme™ ing floors, lavatories, etc.; safely de-scaling Diesel and gas engine 
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ERY and hes ting overhav cooling systems, ammonia condensers, water-cooled compressors. 
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fore reper. ance: . 

“ normal mainte Get one... or all of these fact-filled booklets with their many safety- 

"7 ‘ . " promoting ideas to help you SPEED-UP cleaning, improve mainte- 

of DE SCALING wre am- nance, save money! Just name them... we send them! Write today! 
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WET WALLS cannot always 
be dried out at painting time. 
But there’s a PERMITE 
Aluminum Paint developed 
especially for this damp con- 
dition. It’s Permite No. 1600 
—and like all other Permite 
Aluminum Paints, it’s COM- 
PLETELY Ready-Mixed! 


BOILERS 


BOILERS, subject to tempera- 
tures up to 1000° F., would 
fry an ordinary aluminum 
paint right off the walls. But 
maintaining a durable, lus- 
trous finish in spite of terrific 
heat is all in a day’s work for 
Permite No. 1100—especially 
produced to resist high heat. 


CORROSIVE 


FUMES 


CORROSIVE FUMES are no 
bar to bright, clean interiors 
which are protected with 
PERMITE Ready-Mixed 
Aluminum Paint No. 7000 — 
specially developed to meet 
these unusual conditions. 





There's a different PERMITE 
Ready-Mixed Aluminum Paint for 
every purpose — each “‘custom 
built’’ and field proven. Write 
for 56-page Aluminum Paint 


ALUMINUM INDUSTRIES, Inc. - Cincinnati, Ohio 
Distributors in Principal Cities 





“ALUMINUM PAINTS 








job, can out-argue the false, destructive 
theories of a dozen ranting soapboxers, 
One job promotion based on merit can 
offset a thousand printed preachments 
on “The Working Class and the Iney. 
itable Class Conflict.” 


Employer unions next? Possibly. 
But perhaps we may live to thank the 
Lord that the threat of war, by forcing 
us to face the everlasting verities under- 
lying right relations between us humans 
in our daily work, availed to turn us 
from our long depression-time detour of 
discord and inefficiency and put us once 
again on the highway of mutual under- 
standing and cooperation. 





These Personnel Records 
Stop Arguments 


(Continued from page 63) 





This visible file with employees’ 
names in alphabetical order is a time 
saver in locating names. Also, a system 
of colored flags along the visible edge 
points out any particular kind of infor- 
mation desired. In Figure 2, the plain 
tab means this individual is employed 
in a certain plant, and the striped one 
means he is going to night school. It 
is now possible to locate any man by 
name or by the department in which 
he works. A_ separate folder file, 
arranged numerically, makes it possible 
to locate any name when only the clock 
number is known; need for this file is 
frequent. 

It is always wise to keep all papers 
about an employee, especially those that 
contain his signature, such as the appli- 
cation blank. The file folder is a catch- 
all, for in it can be found accident 
records, foreman’s rating reports, rec- 
ords of absence, physical examination 
records, along with other data. 

We have found it a good idea to make 
all transfers in writing, to give copies of 
each transfer to the payroll department 
and other interested parties, and to put 
the original in the individual’s file 
folder. This helps to locate a man in a 
department when you have forgotten 
his location. 

There is but little work involved to 
keep the system up to the minute. When 
a change takes place by making nota- 
tions on the employee record and the 
department work history record, and 
by putting the original note in the file 
folder, three sets of records are kept 
up to date and complete within them- 
selves, so that when information is 
needed in a hurry, no matter what lead 
you have for finding it, it is necessary to 
look in only one place to get a complete 
picture. With accurate information 
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Getting the Most from Bearing Performance 


(Po (uc 


AGAINST BEARING TROUBLE 


VOLUME 939, 


One glance at this husky air-balanced 
SRLS Pillow Block, and you know 
why dust, dirt and moisture can’t reach 
the bearing ... why lubricant can’t 
leak out. Note the simplicity of its 
design for easy assembly, inspection, 





and lubrication . . . what little space it 
occupies . . . how its special shrouds 
prevent oil suction from air currents. 
No wonder it pays its way in main- 
tenance and lubrication savings within 


a short time. 


SAIS INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 


4733 


ROLLER = i. —_ 


NUMBER 2. FEBRUARY, 1941 





















quickly available, many people make 
use of these records; this indicates that 
the system is practical. 

Companies using tests as an aid ip 
selecting and transferring people wil] 
want to have a space for recording the 
test scores. Figure 3 shows an extra 
form which fits into the visible file, on 
which there is space to record scores 
of foremen’s ratings. F 

Three sets of records may seem too 
much red tape, but it is better to take 
time at the start and develop the rec- 
ords you need, rather than lose time 
thumbing through countless sheets of 
paper to find what you need at the very 
time it is wanted. 

All in all, scientific methods of get- 
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More Work for Dull Months 


@ Food to the worker is like fuel to the engine. (Continued from page 65) 
The refreshing beverage is just as necessary to 
the man as oil to the bearing. Keep man power 
at the peak of energy. Assure maximum of good 
morale, interest, enthusiasm, and conserve price- 
less, productive time by bringing foods and bever- 





other lines as the result of congestion 
in the order and delivery rooms. 
One cardinal difficulty was finding 


ages to the worker at bench or machine. sufficient skilled labor to fill rush period 

In many plants Ideal Food Conveyors are re- needs, or having found it, trying to 
placing plant dining room, restaurant and cafe- retain their services during the slower 
teria. Valuable space is freed for production de- months from late spring to early fall. 
partments—hungry, nervous, restless workers are There is no floating body of labor in 
made happy. Money and time are saved, trouble Rochester that follows seasonal employ- 
is avoided. ment opportunities by migrating from 


one plant to another, so the only alterna- 
tive was to re-organize the working day 
into two 11-hour overtime shifts during 
the worst of the rush periods. Such a 


Ideal Conveyors are built in many standard 
designs and types. Special needs are squarely 
met with built-to-order units. Write for our book- 
let “Human Beings at Work” and learn how Ideal schedule is unsatisfactory even as an 
Conveyors serve the most pressing need of In- emergency measure and decidedly to 
dustrial America today. be avoided, if possible, as an annual 
recurrence. Employees working under 
pressure and for such long hours are 
T H E SWA R TZ BA U 6 H M FG C0 bound to work with a much higher per- 

, , centage of error and spoilage. The 

TOLEDO, OHIO Todd Company was seeking some solu- 
tion to its problem other than merely 

* speeding up production beyond the 


DISTRIBUTED BY point of optimum efficiency. 
Credit for the plan we have adopted 


T H E C 0 L $ 0 N C 0 R P, must be given to my secretary, Mrs. 

ELYRIA, OHIO Tuttle, who not only had to suffer with 

me through a succession of peak periods, 

but also was certain that “seasonal 

selling” habits were just as responsible 

* * for our problem as “seasonal buying.” 

In January, 1939, she proposed a speci- 

* fic plan through the company’s employee 
suggestion system: 

That some one person be assigned to the 


task of making an analysis of our ‘peak 
period’ business and that customers who 











for three years or more have ordered a 
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Industry Uses 
Grinding Wheels 


in Great Variety 


. ‘anda ' million Nort 
_ Wheels to meet the imme- 
| diate needs of a 


WHEN IT'S A GRINDING PROBLEM, CALL IN NORTON ENGINEERING SERVICE 


r 





NORTON COMPANY —¥ 
y 4 WORCESTER, MASS. 5 N 
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ULLETINS 


floor and 


standard product from us be written that 
we should like permission to manufac. 
ture and deliver their order in July, August, 
or September, with the understanding that 
no billing would be sent to them until the 
time that they ordinarily received their 
checks. 

I believe that if an executive of the com. 
pany wrote these customers, explaining 
that because of the tremendous business 
we handle during the months of December, 
January, and February we cannot always 
give every customer the service we like to 
render, and we should like to be certain 
that they are one of our customers who 
has their checks safely stored on their 
shelves to be opened on a moment’s no- 
tice, that they would see the advantage to 
themselves in this plan and 
cooperate with us. 

I believe it should be a home office enter- 
prise and if successful many, many thou- 


therefore 


sands of dollars would be saved in over- 
time, errors because of rushes, and loss of 
good will because of our inability to make 
delivery. Full time of one person to put 
this over in a big way would be money 
well spent, and after the first year it should 
be a routine matter involving no extra 


expense. 


At first her theories received little 
credence, for the sales department ex- 
plained that as changes in accounting 
procedure are usually made at the first 
of the year a customer would not order 
his requirements until certain as to 
what changes, if any, were to be made 
in the forms used. 


But She Persisted 


However, the problem persisted, and 
so did Mrs. Tuttle. Two things finally 
brought action. 

The first was a test letter in Novem- 
ber, 1939, asking for extensions on 
delivery dates to ease the oversold con- 
dition of the plant. Of the 46 customers 
addressed, only one failed to reply. 
Twenty-four replies, or 52 per cent 
granted an extension of their complete 
order; 9, or 19 per cent, indicated that 
a partial extension was agreeable; only 
12 needed the check forms on the date 
specified on the order. The charge that 
seasonal selling was as responsible for 
the mid-winter congestion as seasonal 
buying seemed therefore to have been 
substantiated. 

Finally, the intensity of the 1939-40 
rush period was unprecedented. We 
received written, telegraphed, and tele- 
phoned inquiries regarding deliveries 

} in such volume that even our responses 
Z were going out 24 hours late. And it 
meant apologies to some 500 customers. 

Every business appreciates unpre- 
cedented volume, but here was a situa- 
tion that could not continue. We must 
either shift some of the orders to slack 
periods or vastly increase plant capac- 


in sca les 
yum 





FACTORY MANAGEMENT and MAINTENANCE 



































that e000 fc 
fac. = 
rust, 
that 
the 
heir 
om- 
ing = 
: 78 Sources of Supply for | 
ne 
: to ie J 
2 Phillips Recessed Head Screws 
ne a ~ = 
to a 
of 7 
ke 
ut 
ey 
ld 
Ta AMERICAN SCREW COMPANY THE CHARLES PARKER COMPANY 
Providence, Rhode Island Meriden, Connecticut 2 
le CENTRAL SCREW COMPANY PARKER-KALON CORPORATION ; 
“8 Chicago, Illinois New York, New York : 
l = 
CHANDLER PRODUCTS CORP. PAWTUCKET SCREW COMPANY 
er Cleveland, Ohio Pawtucket, Rhode Island 
. CONTINENTAL SCREW COMPANY PHEOLL MANUFACTURING COMPANY 
New Bedford, Massachusetts Chicago, Illinois 
RUSSELL, BURDSALL & WARD : 
“aaa: BOLT & NUT COMPANY — | 
P , Port Chester, New York F 
; INTERNATIONAL SCREW COMPANY = SCOVILL MANUFACTURING CO. : 
Detroit, Michigan Waterbury, Connecticut : 
\- THE LAMSON & SESSIONS COMPANY SHAKEPROOF LOCK WASHER CO. : 
; Cleveland, Ohio Chicago, Illinois 
5 THE NATIONAL SCREW & MFG. CO. THE SOUTHINGTON HARDWARE CO. i 
? Cleveland, Ohio Southington, Connecticut 
NEW ENGLAND SCREW COMPANY WHITNEY SCREW CORPORATION 
t Keene, New Hampshire Nashua, New Hampshire 
y 
Your screw requirements can be met without delay!—with genuine 
| fast-starting, quick-driving, tight-seating Phillips Recessed Head Screws. 
| WHAT ABOUT DRIVERS? There are 44 sources of supply for PHILLIPS 
) DRIVERS plus general hardware and mill supply distribution. 
PHILLIPS RECESSED HEAD SCREWS... e : 
WOOD SCREWS * MACHINE SCREWS + SHEET METAL SCREWS + STOVE BOLTS Cle ‘ 
SPECIAL THREAD-CUTTING SCREWS + SCREWS WITH LOCK WASHERS Cue Pohl, ; : 
U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840; _ al Cy 2 
2,082,085; 2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents = 
Allowed and Pending. 5 
PHILLIPS SCREWS COST LESS TO USE a 
ru. 0000 PUNGUNNUQNGU0OUUOOTNEDNETOOUOUOEOUTOEDENANOOT OOH EEN OAA TOTO HOOT WT It 
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generator sets to 
installation. ait 

Now—this has been completely changed. The 
economies of using available A-c power can still be 
had without a great sacrifice in accuracy and low 
up-keep cost. The new EC&M all A-c Magnetic 
Control gives results previously impossible to obtain 
on A-c cranes—elimination of the mechanical load- 
brake; extreme accuracy in inching; and smooth 
operation without danger of overspeeding. 

Many installations of this 
new all A-c Control are now 
im service on overhead, 
whirler, boom and bridge 
cranes. There may be one in 
your vicinity which you can 
inspect. Write us. 
The Electric Con- 
troller & Mfg. Co., 
Cleveland, Ohio. 


Handling locomotive wheels in a rail- 
road machine shop with EC&M 
A-c Dynamic Hoist Control. 


peta wale ea ot 












Please send A-c Crane Folder 930-A 


NAME 
ADDRESS 











MOTOR CONTROLS * BRAKES-LIMIT STOPS MAGNETS 








ity. The former seemed worth a try, 
especially in view of the November tests 
which indicated that many of the cus. 
tomers did not necessarily have to have 
their check requirements filled in the 
peak period. 

The first thing we did was to analyze 
our peak period business and pull out 
of the files the names of those who were 
“fixed” winter customers. There were 
over 1,300 of them. Then, through our 
weekly sales bulletin, and by person. 
alized letters, we informed the sales 
organization of our plan to get as many 
of these orders as possible in the works 
during the slack summer months; 107 
salesmen replied, all expressing their 
approval and assuring cooperation. 

To contribute color to the campaign, 
we used a special letterhead in commu- 
nicating with salesmen. The _ twelve 
calendar months were listed across the 
bottom of the sheet and the three danger 
months—December, January, and Feb- 
ruary—blocked in red. We dubbed it 
the “Danger Months Campaign.” 

The next step was to write each of 
the 1,300-odd customers. We developed 
a form letter, which could be used for 
most of them, stating our problem and 
the fear that if their order came in the 
year-end rush we might fail to render 
the kind of service which they had come 
to expect of the Todd Company. We 
stated that our representative would call 
in the near future to ascertain whether 
their order could be placed and deli- 
vered in advance with payments de- 
ferred until the usual billing time. 

Because of special circumstances in 
some instances, a special letter had to 
be written. But even the multigraphed 
form was so personalized that we sus- 
pect no one considered it a routine 
request. 

Simultaneously with the sending of 
these letters, we followed a program of 
regular mailings to the sales force, in- 
cluding copies of the multigraphed let- 
ters so that each man would know 
which of his customers had been writ- 
ten to, and periodic reports as to the 
success of the campaign. 


So Far, 510 Orders 


The results have far exceeded our 
expectations. So far (November, 1940) 
we have received a 36 per cent return 
on the mailing, with 510 orders for 
more than 11,681,000 checks. Many 
of those who received the letter did not 
wait for the salesman to call, but wrote 
asking us to duplicate their last order. 
Others congratulated us and said by 
all means to have the salesman call. 
Some wrote saying that they had more 
than enough checks to finish the year 
and could wait to re-order until after 
the peak period. 

Naturally the success of the plan de- 
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THE REASONS WHY 


Industry Prospers in Illinois 


The unique position occupied by Illinois in the industrial 
map of the Nation, gives distinct advantages to manufac- 
turers located in this State which are reflected in the con- 
sistent prosperity of the many and varied industries 


engaged in business in Illinois. 

Illinois is the leading industrial State west of the Alleghany Mountains, 
and occupies the same high rank in agriculture, and in oil and bituminous 
coal production, as it does in industry. The combination of rich natural 
resources, strategic central location, and the aggressive pioneering spirit 
of its citizens raised Illinois from a frontier agricultural State to the third 
State in the Nation in industrial production in less than a century. That 
combination still operates to the benefit of industries located in Illinois, 
and presents an unusual opportunity to business men contemplating the 
establishment of a new enterprise or a branch plant. Investigate the 
advantages of an Illinois location for your business. 


Special Confidential Report for Executives 


Write the Illinois Development Council, at Springfield, today for a special 
report on the advantages of Illinois as they apply to your business. This 
report will present the facts on labor, raw materials, available plant sites, 
power, fuel, water, taxes, markets, distribution facilities and other factors 
in the profitable conduct of a business or manufacturing enterprise. 


ILLINOIS DEVELOPMENT COUNCIL 
STATE HOUSE ¢ SPRINGFIELD, ILLINOIS 


> 


THE STATE OF BALANCED ADVANTAGES 
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MARKETS Illinois has direct trans- 
portation facilities to 
every part of the Nation, and is the 
center of the huge Middle West Mar- 
ket, with 50,000,000 population with- 
in overnight shipping radius. 
EQUIPMENT } Illinois is the second 
largest metal-work- 
ing State of the Nation, assuring manu- 
facturers located here of a equate 
stocks and rapid deliveries of ma- 
chines, tools, and parts. 
LABOR A large labor supply, noted 
for its stability and harmo- 
nious relations with employers, and 
skilled in a wide variety of trades and 
professions. 
POWER Power facilities ample for 
today’s needs and geared to 
tomorrow’s requirements, serve all of 
IlKnois in a vast interlocking system. 
TRANSPORTATION !!!isois is 
the hub of 
rail and air transportation, and has the 
finest highway system in the Nation. 
Many important manufacturing centers 
are served by both the Lakes-to-the- 
Gulf Waterway, and the Great Lakes- 
St. Lawrence W aterway. 
FUEL Illinois is the third State in the 
Union in bituminous coal pro- 
duction and third in oil production, 
assuring ample fuel mpelles at low 
transportation cost. 
WATER Abundant water supplies are 
available from eight great 
drainage basins in Illinois. Analyses 
showing flow of surface waters, under- 
ground supplies, and mineral content 
of water for any locality can be ob- 
tained on request. 























pends to a large extent on salesman 
cooperation. As this was the first year, 
and as we were proceeding on a trial. 
and-error basis, it seems that the plan 
is eminently worth while, and next year 
will bring even better results. A com. 
plete record has been kept of the results 
of the campaign in each zone; and in 
those areas where the results have 
been lower than average we expect to 
do special work next year. Also we 
now have available complete informa- 
tion on each of the danger-period cus. 
tomers, so that our task in sending out 
even more personalized letters in the 
future will be that much easier. 

An indirect result of this campaign, 
which is highly important, and which 
should bring better results in the future, 
is more favorable customer relations, 
Our experiences indicate that while the 
primary point of contact with the cus- 
tomer is through the sales department, 
those to whom we have written have 
appreciated the attention from the pro- 
duction division. They also seem to 
appreciate the effort on the part of the 
Todd Company to consider their prob- 
lems and to suggest a step which will 
relieve them of last minute delivery 
worries. 

Perhaps it is premature to tell this 
story because the program has not been 
completed; but the Todd Company 
feels that the results to date have proved 
it is worthy and that perhaps in the 
description given here there will be 
suggestions of value to others in sim- 
ilar predicaments. 


Why Am I a Foreman? 





L. T. JAMEs 
The unique flat-topped design of U-S-S Multigrip Floor Personnel Manager 
: _. . . The Eastern Rolling Mill Co. 
Plate withstands the hard usage of heavy trafic—insuring pA pt 
longer life and lower cost for industrial flooring. The pro- 
jection and arrangement of the Multigrip pattern also Eprtor’s Nore—Mr. James places him- 


self in the role of a “modern Old 
Timer,” a fictitious character repre- 
sentative of all men who have risen 


eliminates the hazards of accumulated dirt, oil and filth— 
easily and quickly cleaned, it makes for greater safety in 


plants of all kinds. from the ranks of foremen to become 

Multigrip is available in wider widths than any other superintendents, plant managers, gen- 
type of floor plate, permitting fewer joints and lower instal- eral managers, and presidents. The Old 
lation costs. Write for an actual sample of U-S-S Multigrip Timer addresses his thoughts to all fore- 


ser tee eee men, particularly those who have not 
and booklet describing its many uses. kept up with the times, who grumble 
about their particular business. 

The Old Timer speaking— 


US*S MULTIGRIP FLOOR PLATE | ice cs ox: vemine ne anon 


about my past, present, and future earn- 
CARNEGIE-ILLINOIS STEEL CORPORATION ing capacity, I had just about decided 
Pittsburgh and Chicago that I was an out-and-out failure—noth- 


Tennessee Coal, Iron & Railroad Company, Southern Representatives ing less. I thought of my job item by 
Columbia Steel Company, San Francisco, Pacific Coast Representatives item, as methodically as possible; tried 

United States Steel Export Company, New York to find out where I was lacking rm the 
things I should know about the work in 


U N I T E iB STAT E S S 7. E E lL; my department, also about the employ- 


ees in the department. Indeed, it did not 
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Make every stroke of work count . . . that’s 
the order of the day. And Veeder-Root Count- 
ing Devices will help you to comply with that 
order on every machine and process . . . by 
supplying accurate work-records (in any 
terms or units of performance) that point out 
waste, inefficiency, unused capacity, and 
other hidden bottlenecks in production. In 
many cases, they also have been successfully 
used to give workers a new incentive in wages, 
to turn out more and better work. 


Veeder-Root engineers will quickly show 
you exactly how these infinitely adaptable de- 
vices can be made to count to your advantage 
... and how easy and inexpensive they are to 
install, without disturbing routine. Write. 


OFFICES IN: Boston, Chicago, Cincinnati, Cleve- 
land, Detroit, Greenville, S. C., Los Angeles, New York, 
Philadelphia, Pittsburgh, St. Louis, San Francisco, 
Montreal, Buenos Aires, Mexico City, London, Paris, 
Tokio, Shan i, Melbourne. IN ENGLAND: Veeder- 
Root Ltd., Croydon, Surrey. IN CANADA: Veeder- 
Root of Canada, Ltd., Montreal. 




















Sny estigate/ Find out about 


the convenient, 24-hour brush ser- 
vice offered by the Pittsburgh Plate 
Glass Company. 

“Pittsburgh” maintains complete 
stocks of brushes in 81 centrally-lo- 
cated service warehouses. Industrial 


Brushes for various production re- 












quirements—Gold Stripe Brushes for 
every paint application! 
Orders can usually be filled on a 


“back-the-same-day” basis. 


Write for illustrated catalog and for 
further information regarding 
the contract service plan. 





PITTSBURGH 
PLATE GLASS COMPANY 


BRUSH DIVISION »- BALTIMORE, MD. 


Warehouses In 81 [mportant Market Areas 





take me very long on this basis to reach 
the point where I wondered why I had 
ever been promoted to a foremanship, 
Honestly, I was weak in so many, many 
things it startled me. But I also found 
the road out of the pit of despair into 
which I had fallen. That road has led 
me to higher earnings and to a real 
sense of security for my family. 

Never before had I really grasped the 
vital factors one must possess and con- 
trol if he is to rise to positions of re. 
sponsibility and trust. Below you will 
find the questions I asked myself to find 
my weaknesses and strength. Write out 
your own answers to them and do not be 
surprised at your low score. But after 
you know your standing, what are you 
going to do about it? It is squarely up 
to you, Mr. Foreman! 


1. How young am I? How long can 
the company depend on my being regu- 
larly on the job? 


2. How about my health? Can [| 
stand some overtime pressure without a 
physical breakdown? 


3. How much experience do I pos- 
sess? Do I learn quickly? Do I need 
training? How much and how long will 
it take? How much would this training 
cost my company? 


4. Will I leave the company after I 
receive the required training? Am I 
sold on my company and its products? 


5. Am I by nature personally thrifty? 
Do I watch and control expenses in my 
department? Do I know what the ex- 
pense items are in connection with the 
work performed in my department? 


6. Am I willing, under unusual condi- 
tions and in the spirit of getting out the 
work, to put in long hours cheerfully 
day after day to lick the situation? Do 
I love a fight of this nature? 


7. Can I take added responsibility 
without grumbling or whimpering? 


8. Do I possess any creative ability? 
Can I do things on my own, or must I 
run for instructions upon the least sign 
of trouble? Can I work things out and 
keep things moving forward? 


9. Can I be depended upon in emer- 
gencies? 


10. Am I reliable? Can my company 
rely on my judgment and behavior? 


11. How many jobs in the plant can 
I do well? Which jobs are they? 


12. Have I the knowledge required to 
fill my present job? Do I really possess 
the managerial capacity to do it well? 
Do I understand the fundamental items 
of costs within my own department? 
Costs of light, heat, power, depreciation, 
floor space, labor, accidents, and mate- 
rial in process? Have I ever tried to 
find out anything about these costs with 
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ABOUT 
YOUR FLOORS? 


. - . How To Get 
Them Really Clean? 






Ginnell haa A MONEY-SAVING 
SOLUTION jor you . . 


If your floors are unusually hard to clean 
because of embedded accumulations of dirt, 
shavings, oil, grease and other hazardous sub- 
stances... or because of narrow aisles and clut- 
tered machinery... or, if you have a large open- 
area’ floor for which maintenance is far too 
costly under present methods — Finnell has 
the answer to your problem. 


From the complete Finnell line—49 floor-maintenance machines 
in all—you can choose not only the model that best serves your 
needs, but also the size that effects the greatest economy. Take 
the Finnell shown in center illustration (for use on large open- 
area floors). This scrubber-rinser-drier comes in four dif- 
ferent brush areas... and each does the job considerably faster 
than the next smaller one. Bottom illustration shows a Finnell N 


Dry Scrubber for hard-to-clean floors. ae 


For an actual on-the-job demonstration, phone nearest Finnell 
branch, or write Finnell System, Inc., 2502 East Street, 
Elkhart, Indiana. 


FINNELL SYSTEM, ta 


Pioneers and Snecialists iA FLOOR MAINTENANCE EQUIPMENT 
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COST-CUTTING 


ee ———— 


RI-ZOL 
LUBRICATES ANOTHER OVERLOAD 





Hogging cuts held to finish 
tolerance of +.0005” 


@ Operating successfully in a highly 
competitive market, Cleveland Steel 
Products Co., produces a variety of 
automotive parts. Increased output 
was needed on universal joint spiders. 
The machine tool could take the over- 
load if the lubricant could take the in- 
creased bearing pressures and still 
maintain accuracy. One oil must lubri- 
cate all bearings. Oils formerly used 
couldn’t stand the gaff. Bearings ran hot. 


Now, Lubri-Zol withstands the 
excessive bearing overload of first 
roughing cut on the high manganese 
steel parts. It provides the needed thin 
film of lubrication in the precision- 
fitted spindle bearings on the finishing 


cut, where size is held to a tolerance 
of +.0005”. It is the only lubricant 
which has been entirely successful 
under these exacting conditions. 


Lubri-Zol special industrial lubri- 
cants put a higher factor of safety into 
all lubrication. They take care of 
those more difficult lubrication points 
that exist in every plant. They insure a 
safe speed-up of production for na- 
tional defense. 


Our staff of industrially trained oil 
engineers will welcome a chance to 
work with you on the toughest lubri- 
cation problem you have. Objects— 
increased production, lower costs. 
Write today to— 





THE 


LUBRI-ZOL CORPORATION 


CLEVELAND, OHIO 



















reference to my ability to control them 
in my department? 


13. Am I open-minded? Will I accept 
suggestions from others willingly, cheer. 
fully, sincerely, and deal with them hon. 
estly? Am I afraid to have anyone find 
out that I do not know it all? 


14. Do I have the courage and 
squareness to stand on my own feet? 


15. Will the company’s employees 
who are in my charge follow my in. 
structions whole-heartedly, not one or 
two, but all of them? Do they respect 
me because I know every detail of the 
work in my department? Can they de- 
pend on me to give them a square deal? 
Do they know I will not play favorites? 
Do they know I will not put up with 
chiselers and drones? Can good work- 
men, regardless of race, creed, color, or 
lodge connections, depend on me? _ 


16. Do I appreciate the employment 
department’s efforts in helping me to 
choose new employees? 


17. Have I ever been called on the 
carpet? How did I explain the trouble? 
Was my position weakened or strength- 
ened by the experience? 


18. Have I ever before realized the 
important place I hold in my company’s 
manufacturing army? As the top ser- 
geant in my outfit, can I translate 
quickly and accurately into action the 
orders I receive from my superiors, 
without loss of time, energy, or skill, 
and to the advantage of the company’s 
employees and myself? 


19. Can I translate into dollars and 
sense the value of my time, energy, and 
skill to the management? 


After honestly determining my 
strength and weaknesses through the 
use of this questionnaire, I decided to 
make full use of those traits in which 
I had some strength. The others I set 
about to pull up. One of the traits 
which I felt I had, in some measure, 
was the ability to take it on the chin. 
With this I waded in to study in earnest. 
I started to do some reading. The 
wealth of material to be had on train- 
ing foremen astonished me. I came to 
realize that, as a class, we foremen must 
have been asleep; also, how important 
the job really is. 

After reading through some of this 
material it did not take me long to 
discover: 


1. That every business must depend 
on a profit. Some person or persons had 
put money into buildings, machinery, 
raw materials, supplies, and payrolls, on 
the risk of a fair return on their in- 
vestment. 


2. That the human beings employed 
in the business thus set operating were 
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4 Production delays and confusion result repeatedly from inadequate planning and 
control, from missing tools and stock, but not in plants where MeCask. 

are in use. Experience of the Manitowoc (Wis.) Shipbuilding Company, and Manito- 
woc Engineering Works indicates the reason: 


J "Exceptional demands have been placed 
, on our production planning department by 
a contract for ten submarines to be built 
; for the United States Navy in the shortest 
po time. We are scheduling and fol- 

owing-up the production in each of our 
: departments with McCaskey Controls. Our 
system enables us to coordinate the work 
being done and to check scheduled per- 
formance with a surprisingly small staff and 
uniformly satisfactory results. 


















ey Controls 


“Our confidence in McCaskey methods 
was first established by experience with 
Tool Crib Control in our machine shop. Its 
greatest present advantages are the speed 
with which tool service is handled, control 
of breakage and loss and the constant 
availability of all of our tools. Those in use 
can be located in a few seconds; all others 
are available in the crib, not out of sight 
under machines or in tool boxes. 











"Our next McCaskey system was inventory control of approxi- 
mately seven thousand stock items used for the assemblage of 
Speed Cranes. The production and purchase of stock items 
are controlled and the record of items withdrawn on bills-of- 
material is maintained in a few minutes daily. Originally in- 
stalled primarily to control inventory, the system also provides 
a satisfactory control of production for the department." 
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In addition to the construction and repair of ships, the Manitowoc Ship- 
building Company manufactures Speed Cranes, paper and cement mill 
machinery, boilers, and tanks. Your products may be entirely different, but 
McCaskey systems will also expedite your production, providing up-to-the- 
minute data for central and departmental controls and numerous production 
short-cuts. 


McCaskey Controls are quickly and easily installed in busy plants. Surpris- 
ingly inexpensive. We may have simple solutions for many of your produc- 
tion worries. Write us for facts today. No service fees. No obligations. 





McCASKEY REGISTER 






COMPANY, ALLIANCE, OHIO 


MicCASKEY INDUSTRIAL CONTROLS 


PRODUCTION e INVENTORY e MAINTENANCE ¢ TOOLS @¢ COSTS #® PAYROLL 
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A battery of side-bay cranes and R&M 
Electric Hoists help to speed production 
in a modern machine tool plant. 








Fars the wise counsel “grape- 
vining” from plant to plant. When 
there’s a puzzling hoist or crane 
problem to be solved, veteran plant 
engineers know that Robbins & Myers 
can often provide the quickest and 
most profitable answer. 

And if none of the 2000 standard 
R « M Hoists fits your set-up, you'll 
get a special job, built and tailored 
to order for you, that does. 

R « M Hoists crowd power, speed, 
nimbleness, and easy control into a 


minimum of headroom space. They 
are equipped with R & M’s own fa- 
mous motors . . . are completely built 
and assembled in one plant, shipped 
ready to operate. 

If there’s a way to save you time 
and money and speed your present 
production schedule, bank on R & M 
to find it. Phone your nearest Robbins 
& Myers branch office now. Or write 
the factory direct today for complete 
details on hoists adapted to your 
particular needs. 


ROBBINS & MYERS, Inc. 


HOIST & CRANE DIVISION 


e SPRINGFIELD, OHIO 
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the vital points in that business’ success 
or failure. 

3. That there must be extremely close 
cooperation—lack of friction between 
those who have been employed. That 
the employees must possess the knowl. 
edge and understanding of what is to be 
accomplished. Cooperation must extend 
from top to bottom, from one side across 
to the other side, of the entire organiza- 
tion. From the chairman of the board 
through the president, vice-president 
and general manager, down to and jn- 
cluding the office boy. From one super- 
intendent, across to another superin- 
tendent, from one forman across to 
another foreman, from one workman 
across to another workman, from one 
department across to another. 


A Better Understanding 


At this point I really began to under- 
stand how important my job was with 
respect to my company’s ability to pay 
good wages, and at the same time pro- 
duce a satisfactory return to those who 
had risked their money in creating my 
job as well as all the other jobs in our 
plant. 

I knew that a great many of my fore- 
men associates had gotten into the same 
rut, and were worrying in the same way 
I had been, so I began to pass my study 
material around, to talk it up. Very 
shortly we held two or three informal 
conferences, and decided to set up a 
logical method of group study to bring 
ourselves up to date. The subjects were 
set up in the following order: 


1. Waste of labor. 
2. Waste of buildings and equipment. 


3. Waste of raw materials and sup- 
plies of all kinds. 


4. Waste of power. 


. Nature of our products. 


5 
6. Modern production methods. 
7. Job analysis. 

8 


. Time and motion studies. 


9. Incentive methods of wage pay- 
ment for employees. 


10. Industrial accidents and diseases. 
11. Present trends in our business. 


The results attained have been more 
than gratifying to me personally and to 
the group as a whole. It is needless to 
state that it did not take our adminis- 
trators and employees long to discover 
that our business had taken on new life. 
A sense of strength and security was 
quickly discernible throughout the en- 
tire organization. 

I am not asking myself now, “Why 
am I foreman?” I found out, and took 
a step upward. 
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Get Peak Lighting 


Efficiency at 
Lower Cost with 


QDS riuonescent 


it's GUTH for ALZAK— and ALZAK for Peak GUTH Reflectors are formed of aluminum to 
Efficiency. engineered specifications, then processed Diffuse 

There, briefly, is the whole story of Fluorescent ALZAK in our own complete ALZAK plant. ALZAK 
Lighting. Fluorescent\Lamps—long, low-bright- ‘Brightening’ makes possible up to 25% more 
ness light sources— require reflectors with light on the working-plane. ALZAK processing 
“ounch. In GUTH Fluorescent Luminaires, gen- ahter forming means better finish — a /ife-time fin- 
vine ALZAK Aluminum Reflectors provide this ish. GUTH Diffuse ALZAK Luminaires increase 
life-giving atmosphere. usable illumination — at lower operating costs. 





The Right Luminaire 


for Every Need 4 


ALUMINUM 


REFLECTORS 


Why Does GUTH 
Use ALZAK? 


No lighting Equipment can 
possibly be better than its Re- 
flecting Surface. Backed by the 











Easy to Maintain 


The Diffuse ALZAK Alumi- 
num Reflectors in GUTH Lu- 
minaires are easily removable 
for quick, safe, thorough clean- 
ing on the floor or at the bench. 


GUTH Industrial Fluorescent 
Luminaires are made of a wide 
variety for all requirements. 
These Luminaires are made for 
individual mountings, for par- 
allel, end-to-end, or continu- 
ous installations, or to meet 
any specific need for better 
lighting in your own plant. 


experience of years of pioneer- 
ing service in the lighting field, 
we have discovered Diffuse 
ALZAK Aluminum to be the 
most efficient— most satisfac- 
tory material ever found for 
permanent reflectivity. Our use 
of Diffuse ALZAK is typical of 
the quality and efficiency built 





Insures better maintenance 
with less hazard. 


into GUTH Fixtures. 





<i | y wo Detailed Lighting Pl ill b d fi 
E ‘\ On ! y wi th G UTH 4 von wlchaet soliention. Write our Maplocecion 
( G)} Do You Get 4 aoe porneny 2 soe N ca request your copy of 
i ARCTIC DAYLIGHT 
oO ' HE Fluorescent Lighting at peak 


v d , efficiency —attained by the co- 
Y operation of Fluorescent Lamps 
- with GUTH Diffuse ALZAK 

Aluminum Reflectors of engi- 


neered design. 
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THE EDWIN F. GUTH CO 
2615 Washington Bivd. « St. Louis, Mo. 
Leaders in Lighting Since 1902 











ODAY'S problem of guarding import- 
ant production secrets, machinery and 
tools, makes plant protection vitally im- 
portant. Thousands of plant owners have 
found Cyclone Fence the surest way to end 
worry about protection. Thieves and 
snoopers are discouraged by the high, un- 
climbable barrier of Cyclone—they know that 
even if they could get in it would surely 
spoil their chances of a quick getaway. And 
your watchmen can do a better job—check- 
ing everyone who enters or leaves the plant 
at the gates. 

You'll save money if you use Cyclone 
Fence. It lasts for years, with practically no 
upkeep. The copper-steel wire mesh is gal- 
vanized afler weaving, to prevent cracks 
which would allow rust to start. The posts, 
top-rails and all fittings are heavily galva- 
nized. 

Cyclone Gates don’t drag. They are sup- 
ported on ball and socket hinges so designed 
that the weight of the gate doesn’t hang on 
the post, but is carried directly to a firm, 
concrete base. 


Quick Delivery 
Cyclone service is fast. We can meet al- 
most any emergency delivery requirement. 
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CYCLONE VICTORY FENCE has V-shaped 
arms holding 6 strands of barbed wire. One arm 
extends out from fence, the other inward. This 
style provides marimum in property protection. 


Get all the facts. Find out how Cyclone’s 
construction and long life can save you 
money. Remember that Cyclone-trained 
men erect your fence—men who know how 
to do it right. Cyclone makes many types of 
fence—offering you a wide choice. Write 
now for recommendations 
and estimates. 


12M— This symbol represents the 
finest quality galvanizing money can 
buy. “12M” fights rust, makes your 
fence last longer and saves you 
money. Get the facts about Cyclone’s 
“12M” galvanizing before you buy 
any fence. 


CYCLONE FENCE COMPANY, Waukegan, Iii. 
Branches in Principal Cities 
United States Steel Export Company, New York 





32-Page Book on Fence 


Send for our free 32-page book 
that tells all about fence. 
Crammed full of facts, specifi- 
eations and illustrations. 
Shows 14 types—for home, 
school, playground, and busi- 
ness. Whether you need a few 
feet of fence or 10 miles of it, 
you need this valuable book. 
Buy no fence until you see 
what Cyclone has to offer. 








CyYcLone Fence CoMPANY 

Waukegan, Ill. Dept. 921 

Please mail me, without obligation, a copy of ‘‘ Your 
Fence—How to Choose It—How to Use It.” 


I am interested in fencing: (] Industrial; [) Es- 
tate; [) Playground; [] Residence; [] School. 


RIE: 6:0as pntdndsas codices snates feet 











CYCLONE FENCE 











Shey Say 
and Do 


Relating Wages 
to Company Earnings 





Incentive plans that relate salaries 
and wages directly to company earnings 
are finding an increasing number of 
proponents in the manufacturing indus- 
tries. To the list of concerns which have 
recently adopted this seemingly equit- 
able form of compensation, add the 
Joseph Dixon Crucible Company, Jer- 
sey City, whose employees will share 
in the 1941 earnings under a “salary 
and wage dividend plan.” 

Whenever a 1941 dividend is declared 
on the company’s stock out of current 
earnings, for each 1 percent dividend 
declared, additional compensation, to 
be known as a salary and wage divi- 
dend, is to be paid to each employee 
in the amount of 6 percent of salary, 
wages, or commissions earned by such 
employee during the quarter in which 
the dividend is earned and declared. 

All employees actively engaged in the 
company’s business will benefit. 

. 


Labor Relations 
and the National Defense 


Creating and maintaining smooth and 
efficient labor-management relations 
during the defense program calls for 
eternal vigilance. Industrial employers 
seeking guidance will find it in a report 
of the Employment Relations Commit- 
tee of the National Association of Man- 
ufacturers. Says the committee in its 
report entitled “Labor Relations and 
the National Defense Program”: 

The national defense program is not 
an end in itself—it is necessary to us 
because it is designed to supply a means 
of protecting and preserving the Ameri- 
can Way of Life. 

The success of national defense pro- 
gram depends primarily on the pro- 
duction of goods; this means the em- 
ployment of millions of workers. 

What employment problems are cre- 
ated—what principles should be ap- 
plied in their solution? 

We submit the following suggestions 
in the belief that they are fully con- 
sistent with, and an essential part of, 
the American Way of Life; that they 
will speed up defense production; and 
that they will obtain the most value for 
taxpayers who foot the bill for defense 
costs. 


1. The government should not play 
favorites as between employers and em- 
ployees, or between different unions. 


2. There should be no arbitrary in- 
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NE of the primary functions 

of Open Steel Grating floors 

and steps is to admit air and light 
to the areas above or below their 
surface. No other flooring ma- 
terial performs both these func- 
tions in a manner as efficient. 
Not only does this strong, rigid 
flooring provide free circulation 
of air and escape of fumes, gases 
and heat, but it also admits light. 
Open Steel Grating is perma- 
nent and durable. Because of its 
open construction, it does not ... 
accumulate dust, dirt, grease, 
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for outside walks it will not 
collect ice, snow or water. It is 
factory fabricated from a com- 
bination of. structural members 
rigidly connected by riveting, 
welding or interlocking. 

Open Steel Gratings are built 
to the requirements of the in- 
dividual job, insuring fast and 
economical installation and a 
perfect fit. For more detailed in- 
formation on this strong, non- 
slip, rigid flooring that admits 
the passage of air and light, 
write today for the free book- 
let shown below. 


OPEN STEEL FLOORING INSTITUTE, ING. 





a 
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WINDOWS 


OPEN STEEL GRATING 


St 
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FACTS ABOUT 


SELF-CLEANING, Open Steel Gratings do 
not accumulate dust, dirt, grease, oil or mois- 
ture. Their construction makes them virtually 
self-cleaning. 


ECONOMICALLY INSTALLED. Every section 
of Open Stee! Grating is built to the require- 
ments of the individual job. This factory lay- 
out insures speedy installation and perfect fit. 


eee i a ei rr eer lr rl err er rl 
Dept. F-2 
OPEN STEEL FLOORING INSTITUTE, Inc., 


American Bank Building, 
Pittsburgh, Pennsylvania 


Send me, without obligation, your new booklet, “New 
ideas in Functional Floor Design.” 


M-seedesvcesssce 


Tint ocesneoccre _ 


LIGHT WEIGHT. Every pound of material is NON-SLIP SAFETY. Open Stee! Gratings 


EE a eee ee ; 


used, with maximum efficiency to carry or dis- 
tribute loads — meaning less dead weight, 


cannot. accumulate skid-inducing substances 
—provide on even, non-slipping, stumble- 


L lighter supports, reduced erection costs. 


proof surface. 
ae ts be ab et eS 
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THE WRIGHT way 
TO SPEED PRODUCTION 
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@ FASTER, ever faster production 
is demanded of American industry. One 
tool that will help speed up your pro- 
duction is the Wright Improved High 
Speed Hoist. 

Wright Hoists are engineered for fast, 
high speed work. Their action is smooth 
and positive — because of their correct 
load wheel and driving spindle bearings. 
They are also safe and economical. 

Ruggedly constructed on precision de- 
sign, Wright Hoists give you long-time 
trouble-free service. The full zinccoating 
makes Wright Hoists especially adapt- 
able when corrosive atmospheres exist. 

As with all ACCO products, safety is 
an in-built feature. The load chain has 
a safety factor of 7 to 1. It is made of a special process steel 
which permits the chain to elongate (under overload) 3” to the 
foot before breaking. This same visual factor of safety is inherent 
in the bottom hook which will slowly open to indicate overload 
beyond the elastic limit of the chain. 

WRIGHT TROLLEYS are made to give the same fast, econom- 
ical, safe service as WRIGHT HOISTS. Write for your copy of the 
new Wright Catalog and learn the 21 points of WRIGHT superiority. 


WRIGHT MANUFACTURING DIVISION 7 


YORK, PENNSYLVANIA 


AMERICAN CHAIN & CABLE 


COMPANY, Inc. 


Su Businedd for Your Safely 











terference by either government 9 
unions with the right of employers to 
employ, retain, and promote the most 
competent workers available. If em. 
ployers cannot do this, then they can. 
not produce national defense materials 
as efficiently as the public need re. 
quires. 


3. Employers should continue to use 
every effort to employ workers in the 
occupations for which they are best 


fitted. 


4. Employers should continue and ex. 
pand the practice of paying workers, 
wherever feasible, according to their 
individual or group accomplishment, 
thus giving the most return to workers 
who produce the most for national 
defense. 


5. Such increased earnings as are 
necessary and desirable during the 
armament period in individual cases 
should be made in the form of tem- 
porary wage bonuses rather than in- 
creases in the basic wage rates; pro- 
vided, however, that the basic wage 
rates are not less than equal to the gen- 
eral wage level for similar work in the 
community, with due regard for the 
following factors: The wage for each 
job being determined in relation to all 
other jobs in the plant, with due regard 
for skill, responsibility, experience, 
physical demands, and hazards which 
the job requires. 


6. Employers should endeavor to 
augment the supply of skilled labor in 
occupations where shortages now exist 
or are threatened, giving as diversified 
training and work-experience as is prac- 
tical. 

7. In the interests of safeguarding 
national defense production, employ- 
ers should carefully review the citizen- 
ship status, the job requirements, and 
the physical and mental qualifications 
of their watchmen and guards. 


8. In the interest of preventing 
espionage and sabotage, employers in 
national defense industries should pro- 
vide adequate checking or identifica- 
tion of those admitted to company prem- 
ises as employees or in any other 
capacity. 


9. Labor unions should abandon or 
suspend rules and practices which pre- 
vent maximum production by individual 
workers. 


10. Jurisdictional disputes between 
rival unions in national defense indus- 
tries should not be permitted to ob- 
struct defense production; they do not 
involve any real differences between 
employers and employees, and the em- 
ployer, since not a party to the dispute. 
is helpless to end it. 


11. When disputes between employ- 
ers and employees arise in national de- 
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SHELL ANNOUNCES 
NEW TURBINE OIL! 


FIRST and ONLY 
lubricant that meets 

the most stringent 
requirements of modern 
turbine lubrication 


® RUST PREVENTION 


® OUTSTANDING 
OXIDATION STABILITY 


® NO FOAMING 


No other oil on the 
market today can 
match the performance 
of this new product 











EVIDENCE : — Test strips showing that 
Shell Turbo Oil positively prevents rust- 
ing. These four steel strips were immersed 
for 48 hours at 167° F. in four well-known 
turbine oils. Top strip, immersed in Shell 
Turbo Oil, shows no rust. All other strips 
badly corroded. 
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Turbo Oil 
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STEEL KITCHENS 
metal products where processing 
involves heating, baking, drying, or 
finishing are among the prominent 
users of Ross Oil or Gas Fired Air 
Heating Systems. Look into the pos- 
sibilities for your product or process. 


similar 


and 








Descriptive Literature 
Write for our bulletins on Ross 
Air Heating Systems; how they 
increase quality and quantity of 
output, save fuel and floor space. 
No obligation. 








J. 0. ROSS ENGINEERING corp. 


201 N. Wells Street 
ICAGO 


350 MADISON AVENUE, New York, N. Y. 
3503 California Ave. 


12953 Greeley Avenue 
PITTSBURGH, PA. DETROIT 

















Send for FREE 
paper weight 
size sample 


BLAW-KNOX DIVISION of Blaw-Knox Go. 
2031 FARMERS BANK BUILDING - 


NAME 





PITTSBURGH, "PA. 





STREET____ titi 
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fense industries, attempts should he 
made to mediate them in a manner sat. 
isfactory to both employers and em. 
ployees before either a strike or lock. 
out occurs. 


12. In the World War the Committee 
on Labor of the Council of Nationa] 
Defense declared April 2, 1917, as its 
first national labor policy that the 
status quo in bargaining relationships 
between employers and _ employees 
should be maintained during the war. 
We are not now at war, but the national 
defense program is of major national 
importance, and we believe that again 
in the interests of national defense the 
status quo in bargaining relationships 
should be maintained so long as the 
preparedness program is a major na- 
tional policy. 

The two tests of the duration of such 
period are found in the continued levy 
of taxes for armament expenditures and 
the continued drafting of individuals 
under the Conscription Act. 


As primary efforts to preserve the 
status quo in labor relations we pro- 
pose: 


1. That the government should not 
interfere with standards that exist by 
mutual agreement or custom in the re- 
lations between labor and employers. 


2. That the government should con- 
serve the skilled labor supply in raising 
forces for military service. 


3. That the government should en- 
force labor statutes through the courts, 
and not by withholding, or threatening 
to withhold, defense contracts from 
those whose policies are under criticism 
by government boards charged with ad- 
ministration of specific statutes. 


4. Neither employers nor employees, 
nor their respective organizations, 
should use the national defense emer- 
gency as a means of bringing about 
changes in their bargaining relation- 
ships. 


Monsanto Announces Employee 
Retirement Plan 


A formal plan that will enable em- 
ployees of Monsanto Chemical Com- 
pany to retire with a dependable and 
comfortable pension when they reach 
the age of 60 in the case of women, 
and 65 in the case of men, was approved 
in December by _ stockholders. The 
amount of the pension when combined 
with governmental pensions will ap- 
proach 50 percent of average earnings 
for employees of long service earning 
less than $3,000 a year. 

Employees receiving less than $250 
a month participate in the benefits of 
the plan without cost, and those re- 
ceiving more than $250 a month will 











































































‘HALLOWEL 


WORK-BENCHES 


You want a bench that'll stand up for years without splintering or 
getting wobbly—a bench that always looks neat and is easy to keep 
clean. 


"Hallowell" Benches give you sturdy STEEL pyramid type leg construc- 
tion which makes fastening to the floor unnecessary and which insures 
permanent rigidity. As for tops, you can have them of steel, lami- 
nated wood, Masonite or linoleum. 


Furthermore, when planning a bench installation you can tell your full 
costs beforehand by specifying "Hallowell", without the fuss and 
bother of figuring lumber and labor costs as you would if you build 
your own bench. And better still, when you install “Hallowell’’ benches 
they can be taken apart and moved to meet changed shop arrange- 
ments and re-set-up strong and sturdy as ever, while tearing down 
an ordinary wooden bench leaves only a pile of kindling. Two or 
more “Hallowell” benches can be joined end to end to provide a 
continuous top if desired. 


More than 1300 "Hallowell styles and models stocked knocked down 
for immediate shipment. 


STANDARD PRESSED STEEL Co. 


JENKINTOWN, Penna. BOX 546 
—— snancues —— 


BOSTON - DETROIT + INDIANAPOLIS - CHICAGO + ST. LOUIS - SAN FRANCISCO 





VOLUME 898, NUMBER 2. FEBRUARY, 1941 














Figure 928—Steel work- 
bench with an all lami- 
nated wood top. 





















Figure 732—''Hallowell” 
steel work-bench drawer 
is extra. 
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Bareol OVERdoors 


WITH ELECTRIC OPERATORS 


| 


LOOK FOR 
THIS MARK 
OF QUALITY 


HESE doors admit trucks to a 

large loading platform. Each 
door is 17’-9” wide by 14’-0” high, 
and weighs 1400 Ibs. Due to the ex- 
clusive roller-crank closing action, 
accurate counterbalancing, and 
friction-free design, a 3/4 h.p. 
motor-driven Door Operator han- 
dles each door smoothly and easily. 


wide favor in factory and indus- 
trial use because good design and 
quality construction provide easy 
operation, durability, and low 
maintenance cost. Barcol OVER- 
doors for industrial service have 
been made for widths as great as 
22 feet, and heights as great as 20 
feet. Let our representative check 


have an opportunity to retire on a pen- 
sion commensurate with their earnings 
upon payment into the plan of 4% per. 
cent of their earnings above $3,000 a 
year. All eligible employees, both men 
and women, of Monsanto’s domestic 
plants, offices, and subsidiaries are jn. 
cluded under the plan. 

“The pension is designed to give 
every eligible Monsanto employee an 
adequate income at retirement age,” 
Edgar M. Queeny, president of Mon. 
santo, said. “It will supplement pen- 
sion benefits from the Federal Social 
Security act and other governmental 
sources to bring the total retirement 
income of employees up to levels con- 
sidered adequate by the company. To 
insure that this aim is carried out, the 
plan provides for an increase in com- 
pany pensions should existing govern- 
ment old-age benefits be decreased or 
eliminated for any reason.” 

The average male pensioner at age 
65 will live until age 79, according to 
insurance statistics, and under this plan 
will receive a total pension from gov- 
ernmental and company sources of 
about $11,000. 


Barcol OVERdoors have found 


BARBER-COLMAN COMPANY 


106 MILL ST. @e ROCKFORD, ILLINOIS 


your requirements! 
e 


IN CANADA 
A.B. Ormsby Co 


REPRESENTED 
IN PRINCIPAL 
CITIES 


Electric Truck Bookings Reach 
High Point as 1940 Closes 


December, 1940, domestic bookings 
of electric industrial trucks and trac- 
tors continued the upward trend of the 
past year and were the highest in any 
month for a number of years, figures 
just released by the Industrial Truck 
Statistical Association, 208 South 
LaSalle Street, Chicago, disclose. There 
were 301 units booked as compared with 
249 in November. 

Total net value of chasses only 
booked was $1,069,902.75, compared 
with $827,003.73 in November. 

Cantilever trucks totaled 270 units 
with capacities and base prices ranging 
from 1,000 to 20,000 pounds and $1,750 
to $12,390, respectively, and had a total 
net value of $973,615.25. All net values 
given are at factories, after additions 
and deductions for variations from 
standard specifications, trade-in allow- 
ances, etc., when applicable. There were 
also 14 non-elevating platform trucks 
with capacities and base prices ranging 
from 2,000 to 6,000 pounds and $1,630 
to $2,650 respectively, with a total net 
value of $31,622.50; 8 crane trucks, ca- 
pacities and base prices ranging from 
3,000 pounds at 7-ft. to 6,000 pounds at 
7-ft. radius and $4,980 to $5,840, had a 
total net value of $41,450; 6 tractors, 
capacities and base prices ranging from 
475-2,000-lb. to 6,000-Ib. drawbar pull 
and $1,475 to $3,505, had a total] net 
value of $12,265; 3 special non-load car- 
riers with a base price of $3,650 each, 
had a total net value of $10,950. 


Toronto 































how much work 
ACHINE doing? f 


Can you answer without 
Guessing or Estimating? 


You'll never KNOW until 
you install SERVIS RECORDERS 


This little device tells you when each 
machine stood idle—and How Long! 
All delays are shown up, automati- 
cally. This “down time” stares out at 
you from its chart (see below). And 
you bet it gets attention! 


How to get this kind of record? 
Merely bolt or clamp on a Servis 
Recorder. Then your machine writes 
its own story... how busy, when idle 
nd how long, etc. Often leads to 
enormous savings! Write for folder 
...“A Busy Plant.” THE SERVICE — 
RECORDER COMPANY, 1375 Euclid 
Avenue, Cleveland, Ohio. 





he §ervis Recorder 


/ 


SAL Jime lock ot Machinery 
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FULLY PROTECTED 


Made to Standard Double-Row Widths 
WITH 100% GREATER GREASE CAPACITY 


EXTRA SMALL. 
CLEARANCE — 


LONG SEAL 
FLANGE 


A clean, well-lubricated bearing is practically 
wearless. Dirt, however, will relentlessly destroy 
it. KEEP DIRT OUT AND KEEP THE GREASE IN, 
and you are protected against noise, rejections, 
and premature wear. 

‘In the illustration herewith, note the five dis- 
tinctive features that exclude dirt from the ‘‘CART- 
RIDGE” BALL BEARING. That minute clearance 
between the long seal flange and recessed inner 


Ting is ALWAYS filled with grease. The grease 


grooves in the inner ring are so many added 
“dams” against the entrance of dirt. 
Thus, without any additional closures, the in- 


es 
TIGHT DIRT. . 


AND.LEAK- 
PROOF JOINT 


RECESSED 
“INNER RING 
LABYRINTH 


tegral “CARTRIDGE” seals KEEP THE DIRT OUT 
AND THE GREASE IN—regardless of the position 
of motor or unit. In assembling or disassembling 
in the shop, the “CARTRIDGE”? BALL BEARING 
STAYS CLEAN because its internal parts are 
never exposed. 


Adopt the “CARTRIDGE” BALL BEARING as 
insurance against dirt and grease contamination, 
and against neglected lubrication. It eliminates 
numerous supplementary closure parts and ma- 
chining operations and variables, and speeds up 
production; and it has convenient regreasing and 
inspection features. 


Write for the Catalog. Let our engineers work with yours. 
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BOOKS 


UNION POLICIES AND INDUSTRIAL 
MANAGEMENT 


1A 
. 
aN 


Sumner H. Slichter. The Institute of 
Economics, The Brookings Institution, 
Washington, D. C. 597 pages, index. $3.50. 


Discussion of the content and process of 
collective bargaining considers such ques- 
tions as union control of entrance to trades, 
effect of seniority rules on the efficiency 
of labor, cooperation of unions with man- 
agement to increase production and reduce 
eost, outlook for union-management coopera- 
tion, results of competition between union 
and non-union plants. «Part I deals with 
the content of the system of industrial 
jurisprudence which collective bargaining 
has built up. Part II looks into the rela- 
tion of the system of industrial juris- 
prudence to the ability of union plants te 
hold their own in competition with non 
union plants, low-cost union plants, and 
products of other industries. Also analyzes 
efforts of unions to deal with effect of 
competition upon employment of members 
as these efforts take the form of shop rules 
and policies rather than wage concessions. 


« a 
in the business of NATIONAL ELECTRICAL CODE 


HANDBOOK 


Arthur L. Abbott. McGraw-Hill Book Co., 
330 West 42d St., New York. 595 pages, 
tables, illustrations, diagrams, index. $3. 


e Wh : : Fifth edition, based on the National Elec- 
en it comes to national defense, trical Code for 1940. A reference book, its 


one trained man is worth a dozen purpose is to help the reader grasp the gen- 
eral plan, scope, and intent of the Code re- 


untrained men! quirements as readily as possible. Rules are 
That’ f — discussed where necessary for clarity and 
at’s true of America’s armed for proper application. 


forces, which need trained manpower 
to wield the complex mechanical JOB EVALUATION AND 
MERIT RATING 
weapons of modern warfare. 
It is just as true of America’s in- Eugene J. Benge, Management Engineer. 
é : National Foremen’s Institute, Inc., Deep 
dustry—which today, in the face of a River, Conn. 71 pages plus 26 charts, 


: index. Looseleaf binder. -50. 
national emergency, faces many prob- — 
lems... among them none more This manual of procedure contains illus- 12 years ago $2,200 was spent 

trative charts and practical case material installing this “straight line” Reading 


serious than a shortage of adequately to aid the reader in understanding and ap- - i 

natal don err plying the principles discussed. Part I, on system in the boiler room of a large 

manpower: job evaluation, takes up new solutions to textile pl Repai ; 
: . . extile plant. Repairs and maintenance 
To help industry solve this prob- the problem, job evaluation methods, the 
: P factor comparison method, use of the job have averaged less than 1% per year. 
lem (and solve it fast!) the Inter- comparison scale, checking of results, and Savings in handling costs have averaged 

cS application of findings. Part II, on merit r 

national Correspondence Schools — rating, covers the history of merit rating, $3,878 per year. Other benefits include 
i construction of a rating scale, man-job —_—< : ; 
whose apprentice, adult and group | rating, uses in transfer and promotion, any peers oe Rendie Gaia 
training clients include nearly 000 rating performance. There is a bibliography room as well as boiler room—more con- 
g y 3 at the end of both Part I and Part II. stant, even firing of boilers to provide 


large and small business and indus- maximum B.T.U. conversion—elimination 

trial concerns, and several branches of dirt and dust. 

of the United States armed forces — 

now make available a SELECTED Totay —Sreting's a 

Shinisis Seiniaenek Mila deste, Plan of Hoist Building would reduce the 
baie ' ON THE CALENDAR cost of a similar installation by more than 

ens training time to a few months, $200—because a standard mechanism 


and is adaptable to almost any indus- ; FEBRUARY could be used as a base for the design, 
trial training problem! 12-14, American Management Association, 
3 % ’ *ersonnel Conference, Chicago. Ameri- i i 

We are ready to discuss, intelli- can Management Association, 330 West ro pce amma ts 

“ee ° 2¢ -- New York. - q combinations of basic 

gently and constructively, the appli- 17, National Electrical Manufacturers As- : S. i 

cation of this proved lan to your sociation, Midwinter Meeting, Chicago. ee st | = meet unusual 
rag P ; y R. J. Blais, Convention Manager, 155 conditions —144 stand- 

training problems. Write, wire or East 44th St., New York. ~ ard price Answers To 


telephone to Cooperative TRAIN- MARCH Your Hoisting Problems. 
ING Drvision, Box 9352, I.C. S., 24-29, American Society of Tool Engineers, Write for this free 
S P : Machine Tool and Progress Exhibition, booklet 
cranton, Pennsylvania. Detroit. Ford R. Lamb, Executive ; = 
Secretary, 2567 West Grand Blvd., 
I Detroit. READING C 
nternational vidianie HAIN & BLOCK CORP. 
DEPT. 31 READING, PA. 


1-3, American Society of Mechanical Engi- 
neers, Spring Meeting, Atlanta, Ga. C. 


Correspondence E. Davies, Secretary, 29 West 39th St., 


oP New seen. - 

. American anagement Association, 

+ h 1 SCRANTON llth Packaging Exposition, Chicago. 
CNoOoIsS Penna. Clapp & Poliak, Inc., 232 Madison Ave., 


New York. 
Orrices iw ALL LEADING CITIEs IN THE UNITED 29-May 1, Chamber of Commerce of the j i j j 
STATES, and Montreal, London, Sydney, Wel- United States of America, Annual Meet- Chain Hoists, Electric Hoists, 
lington, Cairo, Shanghai, H | b gee ing, Washington, D. C. Ralph Brad- Cranes and Monorails 
Mexico City, B Ai Manil ‘ ford, Secretary, 1615 H Street, N. 

y res, Manila, Cape Town Washington, D. C. 














178 FACTORY MANAGEMENT and MAINTENANCE 





